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^ Foreword 

...... > v * 

Fresh water is a basic and critical resource not only for human survival 
but for survival and growth of all planes and animals. It is 'important bio- 
logically, aesthetically", ecologically; economically, politically, vocationally, 
and geologically. In Hawaii and elsewhere adequate water sources and treatment 
and delivery systems are necessary to meet domestic needs and facilitate eco- 
nomic development particularly in the agricultural sector. While water is a 
renewable resource, thete are definite physical and . tinancial contraints on this, 
renewability . Readily available water sources are limited and other sources * 
co§tly to, develop. r 

In recent years there has been growing awareness that on Oahu easily 
developable groundwater supplies are diminishing and on the neighbor Islands 
v pew v&ter sources and transmission facilities need to be- developed. In addition, 
certain rural *|g^s in Hawaii are not being provided with water that meets national 
water quality standards. It is vitally important therefore that Hawaii's citizens 
understand and appreciate the nature and" imitations of Hawaii's fresh water 
resource to insure that this resource is conserved *and managed in the most effec- 
tive manner to meet human v needs and maintain- a quality environment. As future 
citizens, Hawaii's youth must be prepared to make many critical "decisions N con- 
cerning this resource with an in-depth understanding of "the conseouences of 
those decisions. 

This instructional ^j^has been designed to help teachers develop students' 
, ^ awareness and understanding oJfViis most vital resource — freshwater arrd the 

skills, attitudes, and values to make, wise decisions concerning development and 
use 'of this resource. Activities in this guide integrate manyT subject areas to 
investigate the various ^spects of water ranging from the beauty of moving water, * 
and quality of. water to societal use and control of^water. The unit also high- 
^ lights the difficulty in resolving environmental issues and emphasizes the; need 
, ' for conservation and proper management of this precious resource. 
V \ 



Charles G. Clark, Superintendent 
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Introduction «. 

# 

The purpose of this guide is to provide teac^*^ wi th a means of integrating 
the numerous thematic and subject areas that they are required to teach to develop 
students' awareness and understanding of a vital resource — fresh water*. Further- 
more th,e guide is designed to help students develop the skills, attitudes, < and 
values to make Vise decisiMs concerning development and use. of this precious 
resource. ~ 

■ c ■ - ' 

Unit Objectives ^ 

1. Develop an awareness of the importance of waller and the way in which 
it affects' everyone's life.* 

2. Develop an understanding of Hawaii's unique water system". 

3. Identify water -use and regulation as an important and continuing 
environmental issue. 

4. Develop skills to cope with environmental issues including researching 
information, objective consideration of alternatives, and rational de- t - 
cision making. * # 

5. Develpp communication skills and creative expression through oral and 
written reporting, graphic display, art and music. 

6. Develop an appreciation tip beauty and aesthetics in the environment. 

Organization of the Suide 

This guide was designed as one possible approach fj>r the integration of en- , 
vironmental education into 'the existing curriculum. Activities in the guide in- 
volve investigation of various aspects of water ranging from the quality ofywater 
to the societal use and control of water. The main emphasis of the unit is 
water is a limited but vital (natural resource: Alternatives and the need for 
wise decision making regarding water .use 'a^e stressed. ^ 

Eax:h section of the guid^l includes the instructional goals and objectives 
and performance. expectations from the ' Environmental Education Curriculum 
Guide, essential competencies, section objective^, student activities -and teacher 
digests with background notes. , , 

The student activities' are self-explanatory and allow students to proceed 
independently, with only minimal teacher assistance. 



The teacher digest for each leas on provides A synopsis of the student activity. 
Each digest is divided into three sections: Preparation, Student Activities, 
and Summary. * Teacher Notes are included whenever supplementary background in- 
formation would be helpful. ^ * . ♦ 

The appendix of the "guide contains information on supplemental resourced 
which relate to water. 
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Unit Outline 



Thematic and 
'Subject Areas 



Section 1 - Water ir> 
' Nature 

1.1 Watch the work- 
ing 



1.2 Cycles 



1.3 The water cycle 



1.4 Evaporation • 



1.-5 Condensation 



1.6 Leaky leaves 



1.7 Will it rain ' 
today? 



S c , Ar t , SS , Ht 
N, LA, LS, M 
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Approach 




Oral reporting, Discus- 
sion, Visual- represent- 
ation , ' 
» 

Oral reporting, Discus- 
sion, Visual rgrpre^ent- 
ation 

Research, V^Sual r/p're- 
sentation 

Experimentation, Oral 
and written reporting, 
Discussion, Visual re- 
presedtation 

Experimentation, Discus- 
sion 

« 

Experimentation, Visual 
representation, Piscus- 
sioa ' 

r 

Observation, £)iscuss ion- 
Visual representation, 
Game 



Reso'urces 



SCIS, STEM 

SCIS, STEM 

SCIS, STEM, GINN 
GINN, STEM, 



STEM; FAST, SCIS, Lab-household 
supplies X 

STEW, FAST,, SCIS, Lab-htmsehold 
♦ 



Approximate 
Time ' ✓ 



Hour 



1-2 Hour 



1 Hour 



30 minutes 



30 minutes * 



Experiment extends 
1-3 days, not^ much 
class time 

1 Hour 



t 



1.9, Oahu's water supply 
l.lOMtatch how it hkppens 



Section * 2. - U se_and Control 



Z.jL r Water is essential 
fqr surviva^. 



2.2 >teter, our 2nd tjfost 
vital resource 
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'2.3 150 gallons a day? 



2.4 Water use at your 
school 



2.5 Who controls the water 
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Approach 



ssoucces 



Approximate Time/* 



r 



Ma t ch i ng ,~>Dis c us s i on 

Observation, Biscus- 
5 ion, ..Reading,' 
Visual represents- . 
tion 

Observation, 

Discussion, 

Group presentation 



Discussion, 
VIs^l representa- 
^on, Oral reporting 

Ob sreryaMon, A 
Visual representa- 
tion, Discussion 

Or§l 'reporting, 
Visual reporting, 
Survey, Research, 
Observation - 

'••• 4 » 

Observation, " 
Vigual^ representa- 
tion 

fli« c us s i on , Obs e r-. '» 
vation, Visual 
representation, In- 
terview, Research 



WATER .SUPPfY-Fronf « 
Exploring Nature in 
Hawaii, Book V 

Videotape - "Water - 
Man 1 s^Greatest Need" 
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30-45 minutes f 



1-2 Hours 



WATER POLLUTION - 
Addison Wesley, .GINN 
STEM 

WATER^LLUTION - 
Addison Wesley, 

GfNN, RAPS • v 

« . «< 

WATER POLLUTION - 
Addison Lesley , GINN 
MAPS S 



MAPS 



Videotape: "Water - 
Man's Greatest Need"' 
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r 



15-30 minutes 



30-minutes class, 
then good home 
assignment, 2-3 days 

2 Hours 

some home time 



l<-2 HouTs 



1-3 Hours 
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* 

Lessons 


Thematic and 
Subject Areas 


— Appj^ech 


Resaurces 


/ 

Approximate Time 


y Section 


3. - 


Distribution 

\ 


Sc, 
Art 


SS, H 
, HS, 


* * 

i, M, 
C, V 




u 


• 


• • 


• 


% 


3.1 

f 


Our water supply 










Reporting, Writing, 
Committee 


WATER SU^PLY-publi ca- 
tion, Reference 
material from Board 
of Water Supply 


* 

2-3 Hours 


4 . 

; 




3.2 


From source to 3ink 

>? 










Committee, Guest 
speaker, Model 
building 


Blueprint of water 
mainsj Engineer from 
.Board of Water Supply 


2-3 Hours 


t 


* 


3.3 


How does the water get 
to school? 










Field Trip, 
Committee 


School custodian^ 
School map 


1-2 Hours 


• 






How is water used in 
the school? How much 
doejs it cost? 










Committee 
* f 


School mao, School 
water bills (trans- 
parency) 


1-2 Hours 




Section 


3.5 
4. - 


•Waste water system or 
Where is 4' Down the 
Drai$?" 

* 

Water Purification 


Sc, 
M 


SS, H 


, N, 


« 

LA, 


(SStami ttee 


Diagrams from Board 
of Water Supply 

i 


1-2 Hours 

4 






4.1 


Getting water pure 
again • 




< 






Inventory, Oral 

reporting, 

Experiment 


Lab and Household 
supplies, MAPS, STEM 


2 Hours 






4.2 * 


Speeding up the ^process 
• 


- - 








Reading, Lecture, 
EUt&e'arch 


Transparencies, Dept". 
of Public Works, slide/ 
tape presentation 


1-2 Hours 

J 


5 


• 

• 


4.3 


Water from the sea 




• 


• 




Discussion, Demon- 
stration, Experi- 
mentation, Creative 
writing 

* 


Dept. of Public Works 
lab supplies 


1 Hour 
* 
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Lessons 



Thematfc^and 
Subject Areas 



4.4 Getting the informa- 
tion straight 

' *4.5 xh e person from 
sewers ■ » 

Section 5. - Water Issues 



Is there a problem? 



5.2/ inhere docs it rain? 



5 . 3 Too many^ pe*>p«l£ 1 



5.4 Wate,r: - A* case of 

Supply /Demand '.y * • , 

5T5 • Is the** a solution 

to'ppiiutflo'n,?; - * 



Sc, SS, H, HS, 
LS, N, C, N - 
Music, Att, V, 
M 



Approach* 



Resources 



Approximate Time 



Field trip 



Guest speaker 



Reading, Discussion 
Creative writing, 
x Oral reporting 

Reading, Map work, 
Discussion, Oral 
reporting 



Map and Atlas 
reading, Reading, 
"Creative writing 

Discussion, Oral 
reporting . 



Discussion, Oral 
reporting, Reading, 
Visual represen- 
tation 
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Depat. o*Jf Public 
Works 

Dept. Of Public 
Works 



Newspapers, Science &. 
social studies t;exts 



En*cyclopedia-re source 
books, Exploring 
1978 (summer enrich- 
ment University Lab 
School) 

Current census 
reports, World Atlas, 
STEM 



2-3 Hours 



1 Hour 



A 



1 Hour then Another 
hour following day 



*l-2 Hours 
plus hqmework time 



Concepts &.Values, 
Economic principles 
Resources ] 



SCIS, Water Pollution- 
Addison Wesley 



1 Hour ' 
15-45 Minutes 

r 

1-2 Hours 



Lessons 



Thematic and 
Subject Areas 



Section 6.- Alternatives and 
Consequences 

6.1 The controversy 



> 



1 



6.2. Watei* regulations: 



Section 7. - Projects and 
Follow- up 

7.1 Water-Is our supply * 
rnnning out? 

7.2 Can vou hear a scene? 



Sc, SS, H, N%. 
C, LA 



7 

Sc, LA, N, H, 
HS, LS, C, Art, 
Music, PE, V 



7.3 The voices of water 



Approach 


Resources 


Approximate Time 


• 

4 


\ 


V " 




Audio-visual, 4 * 
Discussion 


Videotape' - "Water - 
Man's Greatest 
Resource" t 


, 1 Hbur 




Reading, Creative 
wt icing, Simulation 

• 


Student Activities 
6. '2a to 6.2h * 

o 


**reparaticrti: 1 Hour 
^ Mock Senate Hearing? 
S 30 minutes - 1 Hour 
Summary: 20-30 mi nut 
possibly 2-3 days *~ 
involved » 


Reading, Research, 
Survey 


NEED - Adventure in 
Environment 


1 week 

<• 




, Listening, Dis- 
cussion , Creative 
exploration 


NEED - Adventure in 
'Environment, recording- 

of "The Moldau", "The 
Fountains, of Rome", 
"Callings" or "Grand 
Canyon Suite". 


♦ 

45-60 minutes % 


Listening, Dis- 
cussion, 'Creative 
exploration 


Tape recorder and 
audiotapes 


45 minutes 


v/ 


# 








\ . 




O 

i 






< 
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Instructional fcoals 



• Section 1-^ 
x Water in Nature 



Students will demonstrate an appreciation for the interdependence of living 
things in the closed earth system. . 

When faced with decisions concerning the use of terrestrial and extraterrestrial 
resources, students will select pracfices developed in recognition of preserft 
and future environmental and human^n^eds. 

Students will voluntarily participate in programs involving resource reclamation, 

) / 
Instructional Objectives 

Give examples of people preserving or destroying the earth's life support 
systems. I " ■ Sc, H.'SS 

Demonstrate how people are *a part of the ecosystem and must live within it. 

* Sc, jSS ? H 

Formulate a model to illustrate the finite- nature of the earth system. 

. Sc, SS-, H 

Discuss the concept that the earth is a spaceship with limited resources "and ' 4 
has a limited capacity for recycling. Sc, SS, H, N 

Develop a model to demonstrate how water can be recycled. g c gg ^ 

J . . 

Write an imaginative story about a drop of water's journey through the 
water cycle. v 1 , • Sc, LA, H 

Collect data on the percentage o^ the wdsld's oxygen supply provided 

by the oceans and identify the key -organisms in this " cycle. ' * Sc, LS ■ 

Identify items used which may be recycled. ~ ' SC SS 

Name resources which are used and classify those which are renewable 

and those upon which people are dependent' for basic needs. Sc, SS, N 

Identify plj^fclems involving soil, water, air and plant -lif & In the 

community anc| suggest ancf defend possible solutions to the problems. 

« \ Sc, SS,- H, N 

/ \ 
Compute the Volume of water falling on a specified area during 'a 

■"-»". J M 



-Bl- 



Performance Expectations 



Discusses attitudes which contribute toward living in harmony with the environ- 
ment. . , ' 

Identifies causes of ^^oca^ environmental problems. 

Identifies °nd describes environmental factors which influence t*he beliefs n f 
r different -cultures.. 

\ 

Conducts simple investigations to gain firstynand information on environmental 
mat ters . 



Communicates feelings evoked by various types of environments. t 

Identifies instruments or methods that can be used to gain infor 
environments or lo change an environment for ^ desired result. 



Essential Competencies ' ™ 

Use computational skills in situations common to everyday life. 
Read and use scales on standard measuring devices. 
Reach reasoned solutions to commonly encountered problems. 
Use resources for independent learning. 

Demonstrate knowledge of important citizen rights and responsibilities, 

i 

Section Objectives 



Identify the various systems found in everyday life,. 

Describe the function of a system and define the differed kinds, including 
open, closed, visible, invisible. 



Define a cycle and relate that definition to famitiar processes. 



Identify and des-cribe the basic processes invo 
eluding evaporation, condensation, transpirati 
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Develop investigation and experimentation 

Develop mathematical skills such, as computation and measurement and^relate 
these skills £o* problem solving ^ethods . 

Understand the unique charcteristics of Oahu's water supply 
Graph and visually represent statistical evidence. J ] / 

Ideryrtfy several common sources of water vapor in the atmosptj^re. 
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21 



Communicate findings acquired through research. 

Develop an awareness of the relatively small quantity of freshwater on earth. 
Distinguish between surface and ground water. 

Use' art as a means of communication. ' 
Use maps as a source of information. - 

Relate general knowledge ■ about the water cycle to the processes as they of cur 
on Oahu. 

Make predictions based on acquired facts. 



r 
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Student Activity 1.1 





Watching the -Workings * 



I. Questions / 

Wha<t do these pictures have in conmon? 

How are a body, a house, and an environment similar? - * 



II. 

J 



V 



Discussion 

Complex things *uch as a house, a body, an environ- 
ment are made up of numerous smaller parts. Zach part 
has a function, a job to do to make the structure work. 
Sometimes many parts work together and have a larger * 
function than each one had individually. When this 
happens, all the parts together are called a system . 

.Systems may be visible or invisible. If all the 
parts of a system are visible it is easier to study them 
and observe the interactions. However, if you cannot see, 
hear,- feel or taste the objects in a system, you must be 
alert for other clues or evidence of interactions . Systems 
^an vary in other ways. They may be open ot; closed de- •* 
* pending on whether or not the necessary parts are used up 
after a time and must be replaced for the system to continue* 
(open) , or if they are always present as part of a con- 
tinual process, with nothing added in *>r taken out (closed). 

j 
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Things to do « 



3. 



Now t-pll ahnut parh *nf the systems pictured on the previous 
page. What is th*e system? 

k 

Draw a picture of a system that you can find outside 
your classroom, in your bedroom, at home or at your 
favorite free time place. 

\ v 
Think of 10 different systems. List them and tell 
whether they're open or closed. v 



Additional activities 

1. Study your aquarium/terrarium. Make a chart that 
shows the systems you found there. 

2. Map a system you cannot see. 



HOW TO TELL ABOUT FT 



With a group of 3-4 other classmates, discuss what .you 
have learned about systems. Share the picture you drew in 

//2 of Things to Do. 




T 1.1 



Watching the Workings. 



4 


Digest 






r. , Preparation * 




s ,None required. 


• 



Vocabulary 

system 
Interaction 



Student Activities * ~ 

Problem: What do these pictures have in common? 

- How agre a body, a house and an environment similar? 



1. 
2. 
3. 



Students will discuss each pictured system and define system. 

Students will illustrate a system. 
> 

Students will list 10 systems and classify, them^as open or closed. 



III. Summary 



As a class or in ^mall groups, students should identify the illustrated 
systems (circulatory, hydrologic, electrical). Additional examples of sys- 
tems might include: < *- / 

, spaceship 

'* transit system 

digestive, nerves systems 

educational system 

auto's electrical, fuel systems 

ecosystem 

In small groups, stucfents might share their illustrated systems'. SCIS 
.provides extensive background and experience with systems, subsystems, and 
ecosystems. 
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Activity 1.2 



Activity 



Cycles 



J 



Take a drink. Could it be that you are 
using some water once used*y a dinosaur? ) 
By Captain Cook? By yourself when you were 
younger? 



Discussion . : 

Strange as it may seem at- first, this is 
possible because- wat^r itooves in a cycle. 
A cycle is a process that occurs over and over/ 
again. It is like a, circle. It is 
difficult to pick out a 'beginning or an end; 
the process continues in the same order no 
lhatter where it starts. There are many cycles 
we are familiar with already. The idea of the y 
earth* s water cycle is, one of these. We 
*khow that water moves through this cycle .over 
and ovej again and that it never really leaves 
the earth. This cycle existed long before lifg 
ever appeared on land. We believe "it operated 
then as it does today. 

Questions to ask 

1. Look aga^n at the beginning questions. How 
'would ytou answer £b€^e? ' 

2. Can cycles be brokenV% 

3. What does "recycle*" mean? Give & example. 
HOW TO- TELL ABOUT IT 

Think about whether or not you believe 
cycles can be broken. Prepare an answer with 
exajnplegpo support it. Find a partner, possibly 
* someone^! th wfiom you disagree. Discuss your 
answers witrt each/other and. compare what evi- 
dence you have found: 



1.2 



« / 



Additional activities 

1) Choose a number from 2 through 6 and create a math 

cycle. Take your number through addition, subtraction, 
multiplication and division, See if you can end 
with the same number as when you started. 



Example J choose 8 

| Add - 4 
^ - VSubtract r 6 
™ Multiply - 4 ' 

Divide by - 3 
Answer 8! 



i 

24 
\ 



4 - 
\ 

= \ 

12 
/ 

/ 



2) 



Write a story 
drop of water 



Imagine you are a . 
Tell where you have 
been, where you are now, where you are going 
Be creative! k * 



Sunning it up 

- Below is a sketch of an environment." The arrows 
represent parts of the water cycle. Draw other arrows 
going to or from the symbols to show how water flows 
through this environment. You may add more symbols if 
you wish. 
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UCLES 

Digest- 



I. Preparation 

None required. For, added effect small paper cups 
containing water could be distributed to each student. 



Vocabulary 



cycles 
recycle 



r 



ii. 

v 



Student Activities 



Activity: Take a drittk. * Could it be that you are us^ng some water once 
used by a dinosaur? By Captain Cook? By yourself when you 
were younger? 

1. Discuss the questions above. • 

2. Decide whether or not cycles can be broken. . 

3. Define recycle and give an example. 



Defend and support answers for #2 - whether or not cycles can be 
broken. — 



MI. - i 



t 



UMMARY 



The student is asked to draw arrows on a sketch to represent the water 
cycle. This is intended to be an evaluation exercise and is designed to 
provide data on the students 1 present understanding of the water- cycle. 
Based, on this information, you can decide which of the following student 
activities need to be covered. If a student seems to have an understanding 
pt e*ch of the components , s/he may skip the activities relating to eacti 
component individually, i.e. Evaporation, Condensation, Leaky Leaves, and 
proceed to activity 1.7 for a summary of the water cycle. 
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Student Activity 1,3 




The Water Cycle 



I. . Questions 



Most of us have enjoyed playing and being in the rain. 
We have watched clouds and have seen rainbows. We We seen 
the rain fall down. But how can it ALWAYS go down? How 
does the water feet back up? 



IT. * Discussion. 



Wherever you look in an environment, there is water in 
one form or another* There is water*.. in the air, on the 
ground, in the ground. The , amount of water never changes. 
As water goes from the oceans and lakes, into- the air, and 
back to the earth again, it changes only in form . This 
changing of forms is called the y^fter cycle and is going on 
all around us, all the time. 

Water evaporate^ from the ocean, then moves as clouds 
over the land. The water vapor condenses in the cool upper 
air as rain or s^now where it falls on the land. The water 
may run iato streams, may percolate through (soak into) the 
ground, and be stored as ground water, or be absorbed by 
plants to be later transpired through the leaves. 'Eventually , 
rivers carry much of the water back to the ocean. 

What to do 



With a group of 4-5 students and several old magazines 
construct a water cycle collage. 
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What you'll need 

i 

^ old magazines, newspapers 

scissors *\ * 

glue , 
% .% a large sheet of paper, cardboard or postert?oard 

HOW TO, DO IT 

Find or make pictures tb represent each part of the, 
water cycle. Put them all together into" one collage to 
show how they interact to make a water cycle. You may 
include word? in your collage if you wish. 

Additional activities 

1. Look at a rainfall map, of the world. Pick 2 locations 
% \ ' and compare their rainfall. N Do areas near oceans seem 

" • to have greater rainfall? Why" or why not? Where are 
the wettest/driest places on our earth? 

2. Using reference books find out (1) what percentage of - 
the ^arth is>covered by water? <2) what perceatage of 
the world's water is fresh?. (3) what percentage is 
salt water? Now represent the percentagesjou have 

» found on a pie graph or another type of' ^raph or table, 
You may want to look for examples of graphing in your 
math, social studies or science books for ideas. 

Question to think about 

Why is salt water much less useful to human beings 
* than fresh water? 



^ - — — -* 

30 
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The WateR'Cycle • 
Digest 



v 



I. -Preparation 

The following materials should be available 
for student use: 



old magazines 
scissors 

glue I 
large sheets of paper or pSsterboard 
,atlas 

reference books 



3 



Vocabulary 

water cycle 

evaporate 

condense 

percolate 

transpire 



II. Student *Act i vi jibs 

Question: How does t^ie water get back up? 

1. Students will construct a^wfeter cycle collage, 



b 



III, Summary 



Even though most of the Earth's surface is covered by water, only a 
very small portion. is* suitable for most uses. 

"Excess body salt is eliminated through perspiration and urine 
* (however, there is less than 1/^ as much salt in perspiration or urine 
»as there is in oce^an water). If only seav^ater were available to drink, 
\ the body wouldn't be afcle to get rid 9f excess salt annd death would even- 
< tually result. lActujliy, drinking salt water usually causes vomiting and 

waffle 



probably a person, wWld die of thirst," 
water usually kills plants 



(Ginn 6) Also excessive salt 
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The Water Cycle 
Notes 



Students will} need an,a^las or reference books shoving rainfall* maps . 
They will compare locations of the wettest and dri est 'places on earth 

Some of the Earth's wettest places are: 

Mount Waialeale,, Hawaii . 460" per year 

Qyibdo, Columbia*, Squth America *V 422" per year 

Cherrapunji, India \ 450" per year 

Debundocha, Cameroon, Africa 405" per year 

Henderson Lake, B.C., North America 262" per year 

Some of the Earth's drie st places are: 
■ * 

Puako, , Hawaii ' . . 9.0b" per year 

Arica, Chile, South America 0.02" per year 

Furnace Creek, Death Valley, California . 2.00" per year 

t/adi Haifa, Sudan, Africa 0.10" per year 

Ai Karijah,* Egypt, Africa .'' . 0.00" per. year 

Students will use reference books to find the following statistics: 

a., what percentage of the Earth is covered by water? (71%} 



b. what percentage of the world's water is fresh? (3%) 

' / 

c. what percentage is salt water? (97%) 

X 

Students will construct a graph or table using these figures. 
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Student Activity j_4 




Evaporation 



T 

i l 



Question 

If you spill a drop of water on ypur desk, ^hat do 
you think will happen to it if you let it sit f&r 5 or 
10 minutes? 



II / Discussion 



, You remember that^w^ter can be found everywhere on 
our planet and that the amount never really changes, only 
the form. This means then that the water in such places 
as oceans, la£es,and ponds is actually the same water 
found in clouds. There has to be some way for the/*/ater 
to get fren one form to another, for the ocean water to 
f, get up there". The process that causes water to move 
from an ocean to a cloud is called evaporation . 



What- to do 



1. % Place a drop of water on your de£k. Try not to dis- 
' turb the drop, How does it look after 5 minutes? 

after 10 minutes? How long does it take before the 
drop is gone? Compare your ti^ffe with that of a 
classmate. If' his or her answer was different, give^ossi 
ble^ reasons -why . y 

2. Place several lids containing water in different loca- 
tions arobnd your classroom. Watch to^see which lid!s 
water evaporates first, neVt, etc. 

3. Suppose that on a very humid day, you were trying/ to 
di^r out a wet pair of sneakers. If you put the 
sneakers outside your door, would you expect them to 
dry out quickly or slowly? Explain your answer in* 
writing or orally. 
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Questions to ask- 

J 

- Does water evaporate at different speeds? 

- What factors affect the rate of speed for 

evaporating? 

- How can you relate these factors to the evaporation 

that takes place in nature? 

HOW TO TELL ABOUT IT 

Compare the answers you arrived at after doing 
the activities and questions with those the others 
in your class. Find a way to share this information^ 
either through drawings , tables , charts , presentations , 
discussion or another method of your own choosing. 

Additional activity 

Most of the water vapor in the aij comes from 
evaporation from the oceans. A tremendous amount of 
water vapor enters the air from this large wet surface. 
Find out how long it takes a layer of water 1 cm deep 
ta/eVaporate from a cake pan. .That much water weighs 
about a pound. But... the area of the ocean is about 
10,000,000,000,000,000 times as big as a cake- pan. 
In the same time it took Jor the water to evaporate 
from £he pan, how many pounds of water evaporated from > 
the ocean? * 



si 
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Evaporation 
Digest 



I. Preparation 



The following materials should be available 

for student use: ^ f 

water 

lids - any size or type 
cake pan 
cm stick 



Vocabulary 

* evaporation 
humid 



II. Student Activities 



Activity: Spill a drop of water on a desk; let it^ sit for 5-10 
minutes. What will happen? 

A. Place several lids of water in different locations around the 
•classroom. See^ ttfiich lid's water evaporates first, next, etc. 

B. If you put a pair of sneakers outside on a humid day-, would you 
ertpect them to dry~ out quickly or slowly? Explain orally or in 
writing. ^ 

If you are 'using SCIS in your science program, much of this material 
is cohered in Part Tvo, The Water Cycle . You may* elect to do the 
activities described in that chapter, or may review the essential 
concepts if your class has completed this section already. 



Ill Summary 



The following questions may be answered by discussion or written 
assignment 

-^Does water evaporate at different speeds? 

- What factors affect' the role of speed for evaporation? 

- Now can you relate -t^hese factors to the evaporation that takea^B 
place in nature? 

Follow these with a group comparison/-shar ing time, then students 
present it through -drawings-^ tables., charts, discussion or another 
method of their choice. / 
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Student Activity 



Condensation 




I , Observation 

What happens to the outside of this glass 
that your teacher has filled with ice and water?. 
What happens to the area where the glass is set- 
ting? 



II; Discussion 



There is water vaj>or in the air all around 
you. On some days there is more water vapor 1 in 
the air than on other days. Do you notice some 
day^^hen the air feels especially moist* even 
thd^B it isn't raining? Most of the time we 
caimK see this water vapor even though it is 
there. But under certain cond!toJ.ons the water 
vapor condens es (changes from a gas or vapor to 
a liquid) and we can see it as small* drops of 
water. This is what you observed happening on 
the outside of the glass of ice and water^ 
Condensation occurs when the warm water vapor 
in the air comes into contact with a cool sur- 
face. In tl\e water cycle this occurs when the 
water vapor ift^he clouds condenses in the cool 
upper air and falls as rain or snow. 




1.5 
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Questions to ask ••' 

Why are there drops of water on the inside 
of a lid that has been covering cooking food? 
When y^r family goes riding during a rainj, what 
happens to^ the inside surfaces of the closed car 
windows? \ 

y 

How cold does an object? have to be for moisture 
to condense on it? / ^ 



SOYETHING TO DO 

To determine how cold an object must be for 
moisture to condense on it, do the following ex- 
periment. 



What you'll need: 



an empty shiny can 
water 

small pieces of ice 
thermometer 
spoon or stick 



Wow to do it: Fiil a shiny can about half lull 
j of water. Be watching for the first sign of 

i condensation. Add a small piece of ice and 

stir gently with the spoon until the ice has 
melted.- Continue with small pieces of ±6e 
until the first sign of condensation or the 
' can appears. Record *tfie temperature! This 

temperature is 'the dew point - the temperature 
at which water vapor begins to condense. 
Dew is one example of condensation, 

* Note: Dp not stir with the thermometer. 



( 



ERIC 



-B22- 



37 



T 1.5 



Condensation 
Digest . 



I. Preparation 



The following materials are needed: 
* a glass 

an empty shiny can 
^water 
small pieces of ice 
thermometer 
spoon or stick 



Vocabulary 

%ondense 
water vapor 
dew point 



II.* Student WIctivittes m 

^ Activity: Determine how cold an* object must be for moisture to 
condense on it. ' - 

t 

Fill a glass with ice and water and a^k students to note what hap- 
pens to the outside of the glass, and to the ar^ where the glass was set- 
ting for a few minutes. " " ' 

This experiment follows several question^ forj^ie students to think 
about, then answer orally 'in discussion or in writing as part of sunmary 
activity. ^ . 

If you are using SCIS in your science program, much of this materi- 
al is covered in Part -Two, The Water Cycle . You may elect to do 'the act- 
ivities described in that chapter, or may review the essential concepts 
if your class has completed this section already. ■ 



V 



III. Summary 



Answer the^following questions orally or in writing: 

1. ^Why^rfre there drops of w^ter on the inside of a lid that has 

covered cooking food? 

2. When your family goes riding during a rain, what happens to 
the inside surfaces of the closed car windows? 
How cold does an object have to be for moisture to condense 
on it? 



3, 
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Student Activity 1.6 




I. Questions 

* What happens to all the water that plants absorb? 
Do they perspire? Afe the leaves of plants sources Qf 
water vapor? How much water does a plant lose through 
its leaves? 



II , Discussion 

About 90 percent of the weight of the living tissues 
of most plants is water. Transpiration is the loss of 
wa ^r vapor by a plant > Water takeft in Sy the roots" 
owfcfup 



f]ow&**up into the leaves and evaporates, 
off to the air as water vapor. 



It is given 



...v. 
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What to do 



4 



^o ^answer the beginning questions , do the activi- 
ties below. , ' ' * 
I 



1) / -Are the leaver. »f plants sources qf water vapor? 

What you'il heed: 2 potted geranium plants 
,* 2 plastic bags 

2 twistees or 'twine 

1 How to do it: Remove al'^We leaves from one of 

the plants. Do not remove any leaves f^rom the * 
other. Then pull a plastic bag over each plant. 
Tie the bags firmly around the stems near- the * 
soil. ' Put the two plants where they will get 
light,* but nd't direct sunlight. After ^sveral 
hours, examine the plastic bags. How do they 
- differ? How do the plants themselves differ? 
What might have caused the conditions inside ' 
the bags? Have you seen similar conditions 
, insidte a terrarium? (STEM-6) 

» « « * * 

2) How mi^ water does* a plant lose thfough its la^es? 

Devise an efrpaj^ment scr that you weigh a plant each 
day to figure iul*Trr«fr mm 1i wai^fl^s being lost. 

Some of the water 'loss might ^HoiQ soil in the 
pot you might also set up a^^t of soil without 
Jmy plant. Renfember to weigh any water you add to 
•the pots. Record your results on a fchart or graph. 

Additional things to tht^ about.. . 

\\ A tremendous amptint of water evaporates, from the 
leaves of fereen plots'. About 50 gallons of * ^ 
water can eqt^r the atir each day from a large 
tree. Hbw many trees are there on your school 

* ground? 4Iow many gallons of water vapor might * - 
they supply to the air?^ Thit^c af how mudi water , 
vapor would tome 'from a large forest in a day! 4 
. - • k 

# 2.' On a walk frQm the mountains through a forest to 
the, sea you may notice differences in.bothfrthe 
scenery and the weather. , What might sone of 
these changes be? Wh^ere wouid you be -most lii^ely 
to seetfo& or feel damp? 
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Leaky Leaves 
Digest' 



T 1.6 



I. PREPARATION 

Each group or individual should have 
the following: 



2 potted geranium, plants 

2 plastic^bags 

2 twistees or twine 



Vocabulary 

transpiration 



II. Student Activities 



-A 



Question: What happens to all the water tKat plants absorb? 

Conduct two experiments: the first designed to find out if the 
leaves of plants are sources of water^vapor; the second to find out 
how much water a plant loses through its leaves. # * 

In doing this activity, be sure»*he following points are brought 
out: 1^ Soil in the pot without a plant should be watered the same 
as^oilT\ which a plant is growing. 2) Bpth pots should contain 
tljll same kind of soil I 3) Both pots should be kept in the same 
place. 



II I • Summary 



Explain and give support for answers to the above questions. A chart 
like the following- could "be used t6 record results tn activity 2. 



date 


sunny or 
cloudy 


pot wittf soil and plant • 


pot with soil 


water 
lost by 
plant 


Weight 


watejr^ost by 
0tfri{ and soil 


• 

weight 


Hater lost 
by soil 








V 


5J 
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' Student Activity 1.7 




Will it rain today? 



7 L>-i 



. I. Activity 

^ 

Above is a sketch representing Oahu. Think about the \ 
water cycle. Everything needed to complete the water cycle 
is* evident on Oahu. Find those necessary thinfsAn the sketch 
above and label them. 

** c 

II. Discussion ' » / 

In many places the things necessar^ for the water cycle 
and all the various stages of the cycle occur too far away for 
students to be able to visualize all the components at once. 
You are lucky! You can probably see ^11 the components of the 
water cycle by simply going outside and looking around you. 

Questions of ask 

Are there cfouds in the sky? Where did these clouds 
come from? Where are -the clouds? Does rain of£en occur there? 
In what direction does the wind usually - blow? Which side of 
our island receives the most rain? ^ 

* — 

What to do »} 

Each bf the things you labeled in the sketch contributes to 
the water cycle. Complete the chart below: 




Necessary condition 


What process happens 


• 

* 


* * 
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Summing it up 



M0KTHEA5T 




Using what ^you know about the Water cycle, predict what you 
think the rainfall paWem on Oahu might b«. Which areas will re* 
ceive the most/l&ast rain? Why? 

( ' 

Additional Activities. ' 



Play the game "Home Before It Rains". 




i 
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Will jt Rain Today? 
- Digest * 



I. Preparation 

No preparation necessary. 
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VotAgULARY 

component 
visualize 
water vapor 
predltt 



II. Student Activities * 

Activity: Find the water cycle components in the sjcetoh and 
label them. " 

«* * 



.11 label coiftponents of a, water, cycle as sefen 4n . 
ird sketch. , 1 > * /< 



1. Students wi] 
the task card 

2. Students wild construct a chart showing what process occurs 
when certain Conditions are present. * 

3. Students will predict rainfall pattern for Oahu. 

4. Students will play the game "Home Before it Rains". 




III. Summary , ' , 

The chief causes for variation in rainfall are 'location ^altitude, 
distance from the sea, and. character of the land. On slopes that are 
exposed to ocean winds , rainfall is generally abundant. In the case' of' 
Oahu the trade winds generally blow from the northeast causing the rain 
to fall on the windw ard slopes. The lee sideis- in the rain shadow . 
The moisture has already been dropped by the'time tbe clouds reach the 
leeward (lee=sheltered from the wind) side. 

' 
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t -Will it Rain Today? 
1 \ Notes 



Necessary Condition* 



What process happens 



sun ^ 
water J 
wind 

mountains 



* evapofatioh of swaterV 

[ clqud 
evaporation J 

moves clouds over land 

cTovd rise above mountain, 
cools rain ' A 



4 

- \- 



rain 



water storage,^ run off 



4o 
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e Before It Rains 
Water Game 
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jA Game: Home Before it Rains 
Directions 



r 



^2-4 players 
/ 1 judge 



Equipment: 

colored markers 
, die 

game board 

question* cards (shuffle these) 
judge's answer jsheet 



How to Play* * 

1. Choose .a marker and place it on -"Start": 

* * • * 

2. Roll the die. The number on the die indicates how many spaces 
you may advance . 

f 

3. ' Before a player may move his/her" marker , the player must first 

draw a question card and correctly answer the r question . 'If the 
player answers correctly, the player may move the number of spaces 
indicated on the die. If the player does not answer correctly, the 
" marker must remafn where it is until the flayer's next turn. 

4. Judge: Using an answer sheet. (provided) , the judge will decide - 
whether or net players answer the questions ,correctly. 
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. Questions for Game Cards 

The amount of water on ouf planet never changes. True or False? (True) 

What is the name of the process that causes water to move from an ocean 
to a cloud? (Evaporation). 

Water evaporates at the same speed all the time. True or False? (False) 

What factors affect the rite of speed for evaporating? 
(Wind, Sun, Temperature) c " 

The water that is found in. streams, lakes, oceans and ponds is actually 
the same water found in clouds. True 'or False? ^(True) 

Which do you think would evaporate first: A drop of water on a sunny 
window sill or a drop of water on a desk in a closet? (Window sill) 

Could it ever rain without evaporation havj.ngnaken place? (No) 

The amount of water on th£ Earth never changes. True or False? (True) 

All systems must be visible. True or* False?* (False) 

Is the Earth an open system or a closed system? (Closed) 

Name 3 different systems. 

Is a terrarium an example^of an open or closed system? (Closed) 

^ * 
What do the parts in a system have in common? (Each part has a function 

and all work together to make the whole system work.) 

Is it possible that the water you drank yesterday was the same water 
once used by a dinosaur? (Yes) 

) 

What do we call ,a pjrocess that repeats itself over and over again? (cycle) 

The water cycle was invented when-Robert Fulton invented the "steam engine. 
True or False? (False) 

f ' ' 

Can cycles be broken? Otes) 4 

What does recycle mean? (Recycle is to restore an object or material so 
that it can be used again.) I 

V 

Give an example of something that can be recycled. 
• * 

Watefc, in some form, can not exist everywhere on our planet * True or 
F^lse? (False) 
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As water moves through the water cycle, it changes in form. True or 
False? (True) 



Name 2 things that may happen to water 'after it falli as rain, 
into streams, soak into ground, absorbed by plants, etc.) 



(Run 



Which is there more of - fresh or salt" water? (Salt) 

> * \ 

Is the Earth mostly water or land? (Water) 



' ' t 

After it^falls as rain, how does water get b^ck up? (Evaporation, 
Transpiration) - < ^ 

, » 

Why is salt water much less useful to human beings?* (Can't be used in 
its natural state, ie., non-*drinkable) 

Complete this sentence: The loss of water vapg£ by a plant is called 
. (Transpiration) - 

Most of the weight of the living tissues of most plaifts is water. True 
or False? (True) * . 

Name the plant p'art through which transpiration occurs. (Leaves) 

r 

Water taken in by the plant's leaves flows into the roots an# evaporate^. 
True or False? (False) 

Does much water evaporate from the leaves of green plants? (Yes) 

What is the name of the process that causes water vapor to change f rom < 
gas -t6 a liquid form? (Condensation) 

Why are there drops of water- on the insid,e of a lid that has been covering 
cooking ''food? (Condensation) 

What factors are necessary for condensation to occur? (Water .vapor, 
something cool) 

Humidity refers Jtb the amount of water vapor in the air. . True or False? 



►True) 



T 



If you set a glass of ice water on a counter top .in your house, what happens 
to the area underneath the glass? t (It gets wet.) 



Complete this, sentence: Dew is one example of 



■ (Condensation) 



Without oceans, r it would never rain. True or False? (True) 

Complete th^ sentence: The clouds in the sky are' made up of 
(Water vapor^ water droplets, and possibly ice crystals) 
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What part of Oahu receives the most rain? (The Windward Slopes)" 

Does condensation happen before or after precipitatipn in a water cycle? 
^Before) * / ^ 

If the wind comes from the Northeast and there are mountains with clouds 
over them, where do you think the rain will" fall? (Mountains) 

Pick 2 towns or places on Oatyi and tell which you think gets the most 
rain and why? 




r 
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Student Activity .1.5 



Water After The Rain . 

* 

I. Question 

What happens to the water after it rains? 



II . Discussion 

l ; * 

Approximately 150 inches of rain fall each year on 
Oahu. In your investigation qf tbe^water cycle you have 
learned that water is not lost but is used over and over 
and is recirculated in some form. Now think about the 
water cycle and what happens to all that rain and see if 
you can complete the matching ^xercise'below. 

What to do . 1 ' 

1. Look at the sketch below. Ifatch the letters and the 
numbers on the figure with the comments. 



As the moist air rises, it cools. Water vapor 
condenses to form clouds. The clouds contitroe 
to receive moisture from the incoming wincfs and 
drop the excess moisture on the tops and slopes 
of the mountains. 
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The water continues to seep through rock and soil 
until it' reaches non-porous rock or clay. The water 
cannot pass through such a layer and begins to fill 
every available crack and pore of the soil. 



/ 



A streai/ carries 
eventually returns 



nun-o 
sWt 



ff water down the slopes and 
to the ocean. 



The leaves and spongy top soil hold the water and 
keep it from running downhill until it has time to 
soak into the ground. 

Water evaporates from ocean and land increasing the 
water vapor in the air. , 

A kole dug or drilled below the water table^will fill 
with water and result in a well, Water can be pomped 
fronuthe well or may flow from the well as a result 
of underground pressure. A free-flowing well is called 
an artesian well. * f 



> Where the water table meets the ground surface, a spring 

is forped. At the surface, water flows freely from the 
spring, but may stop flowing if the water table drops 
during a, dry season. ^ 

Water percblates through the porous soil and rocks and 

seeps deeper into the ground* , , 

Winds carry the moist air up the slopes of a mountain. 

The top level of the water reservoir is called the water 

table. The depth of the water tab}e below the ground 
surface depends on factors and changes during wet 
' . dry seasons. 

* ' ' The water builds up in the soil above the non-porous 
layer forming a large underground reservoir. 

2. Using a_colored pen, pencil or marker, trace the flow of water 
- from ocean water through the water cycle back to ocean water. * 



Questions to think about * 

1. What is the Source of energy that drives the^ater cycl^? 

2. In what ways could ttje water in the water cycle become 
polluted? 



9 
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Water, After the Rain 
* -. 

. " Digest 



s 



V 



]. Preparation * 



Each student will need a diagram 
and matching statements. 



Vocabulary 

artesian 
ground water 
non-porous 
porous 
saturate 
spring 
water cycle 
water table 
well Qr " " 



II. 



/ 



Student Activities - 

♦ 

Question: What happens to the water after it rains? 
' - 1. 



0 



jjTtudents will, look at the diagram and matph, the fetter 
^and numbers on. the figurfc^with the «cplanat<fl^comments , 



Studeilts will trace the flow of wfter from 
-through the vater cycle. ; 



In water 



m7- 



Summary 



4r 

/ 



Rain that falls on the grouhd may run off or may* be absorbed 
ij^ta^the soil., This exercise reinforces the identification of the 
various, component s of the fcater cycle.' ^ 

The sun , is the primary source of energy^Jriving ^he water 
cycle;* the wind also servers as an energy source but th« wind is 
power JO by the sun. 4 

f 

For "questions to^rtiink about" #2, it may be necessary m> 
point out that pollution can occur at any stage of fhe cycle ^pd 
not just be direct pollution of the water body. Encourage thinking- 
of diverse possibilities and stimulate discussion to encompass 4 
a wide, range of hypotheses. 1 , 5 < s 



0 
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Water After the Rain 
Notes * 



Answers for matching: ^ 
♦ 

R As -he 'moist air rises, it cools . Water vapor 
condenses to form clouds. The clouds continue 
to receive moisture trjm the incoming winds and 
drop the excess moisture on the tops and slopes 
of the mountains. 

3 The water continues to seep through rock "and soil 
until it reaches non-porous or clay. Jhe water 

cannot pass through, such a layer aptl begins to fill 
k every available' crack and pore of tW soil. 

7 A stream carries- run->off water- doom the slopes and 
eventually returns it to the ocean. 

1 The leaves and spongy "top soil hold the water and 
keep it from running downhill > until it has time to 
soak into the ground. . 

B Water evaporates from oceajfarid land increasing the 
water vapor in the air^^ t % 

,8 A hole dug or drilled below the water table will fill 
with water and result in a well. W ( ater can be pumpe^' 
from the well or, may flow from the well as a result 
of underground pressure. * A free-flowing well is called r 



an artesian well. . , J 



_6 Where the- water table meets tke ground surface, a spring 

is formed. At the surface, water flows' freely from the^ 
sprirffc, but may stop flowing if the water table drops 
during a dry seasou. ' 

' • * ' i ' 

_2 Water percolates through the porous soil and rocks and 

seeps deeper into the ground . 

JJ Winds carry the poiat air up the slopfes of a mountain. 

5' w The ^bp level of the waifer reservoir is called the water 
table. The depth of the water table below the ground 
surface depends on factors an^ changes during wet and 
dry seasons.' 

V a 

_4 The water builds up J.n the soil above the non-porous 

layer forming a large underground »teservoir. 
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Student Activity 1.9. 



i; 



Gahu's Watw^Sotply 



Pro^l 



LEM 



You have been elected, Chief Public Relations Officer , 
of the Board of Water Supply. You've been invited to speak 
to a sixth-grade class on the mainland about how Honolulu's 
water supply is unique from that of mast major cities*!* 
After researching available information, prepare the speech 
or report you will present. 



II . Discussion < . 

In many other citiea the water supply is primarily 
surface water (laV:e&, rivers) and is made ready for use 
by purification through filters, by , chlorination, by 
aeration or a similar process. But in Hawaii our pure 
water supply was begun thousands of years ago, 

. ' Questions to ask 

> • 

* The old Hawaiians had a saying: "Uwe ka lani ola > 

r ka honua." ''When the heavens weep, the earth lives." 

What do you think this means? Do you think it is true? 

What happens to all the rain that comes down? What 
is the difference between ground water and surface water? 

\ 

What you will neeq_^ 

a copy of "Water Supply" from Exploring Nature in " 
Hawaii, Book V by Sister Mary St. Lawrence, O.P. or Rediscovering 
Water by Tom Coffman available ^pm the Board of Water^ Supply , City 
ani County of Honolulu. 
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How jo fiwU out # # * . 

Now that: you are familiar with r the water cyqle, read 
"Water Supply" to discover what is different about the water , 
* supply of our/ islands. 

1 



HOW JO TELL ABOUT IT - * 



Present yo.ur report -to the class using a chalkboard, 
overhead transparencies, etc . 



Further activities , 



' Each year the earth receives more than. 3,000 inches of 
rain.. Of this amount 75$ falls on oceans, whil« 25% falls 
on land. One-third of the rain, that falls on the land runs 
off through streams artd rivers and returns to the ocean without 
soaking into the ground. The remaining, two-thirds percolates 
into the soil to^hecone ground water . , 

Using these figures construct some type of graph. 
Share your graph with the class. 

( r 

On Oahu approximately 150 inches of rain falls. If 
we accept that 1/3 runs off compute how much is added to 
our supply of ground water. 



ERLC 



Oahu's Water Supply 
Digest 



I. Preparation - 

Eaph student or group of students, will 
need a copy of "Water Supply"' from Exploring 
Nature in Hawaii, Book V by Sister Mary St. Law- 
rence', P.P. or Rediscovering Water by Ton 
Coffman available from the Board' of Water' 
Supply, City apd County of # Hpnolulu. 



Vocabulary 

purification 

filter * 

chlorination 

aeration 

f*lume 

porous 

watershed 

^contaminate 

percolate 

water taWe 

dike 

Ghyben-Herzfyerg lens 
brackish 
skim ... 
artesian 
caprock 
reservoir^ 
cistern 



II. Student Activities 

^ Problem: .After researching available information, prepare a speech or report 
telling how Honolulu's water supply is unique. 

1. Students will read to discover unique water sifbply system bf Oahu.. 

2. Students will present a report to 'the class barbed on what they have 
learned about Oahu's water supply. 



Ill, Summary 

5uld b\ 



. Students should be able to discuss with familiarity those components 
that contribute to Oahu's^water supply. 



i 
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OAhu's Water Supply 
■ j . .Notes 



For further activities: 



7 



if 3600 inches of rain falls oh Earth 

75% of 3000 « 2250 inches falls on oceans. 

25% of 3000 = 750 inches falls on land 

1/3 of 759*^ inches * 250 inches runs off 

2/3 of 750 inches = 500 inches becomes ground water 

) <-j • • , • . • 

if 150 inches of rain falls on Oahu . 

1/3 of 150 inches ■ 5Q inches runs off 

2/3 of 150 inches * 100 inches becomes ground water 



r: 
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Student Activity 1.10 



Watch How it Happens 



I. ACJIVITY 

By watching a selection from the videotape "Water) Man's 
Greatest Need" ean you put together all you've .learned about the 
water cycle and Oahu's water system in another way? ' ' 



II. Discussion 

The water supply here on Oahu had its beginnings thousands 
of years ago. To understand our water system, it is necessary 
, to go back and look at the history of the formation of the Hawaii- 
an islands. Not until you are familiar with such words as glacial 
me It, 'dikes, lens, and caprock will you be able to really under- 
stand what makes Hawaii's water supply sq special. 



ERJC 



What you will need 



"Water, Man's Greatest Need 11 videotape 
blank paper 

pen, pencil, crayons, markers or chalk 
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GO 



1.10 



HOW TO FIND OUT 

Watch the 11 minute segment of the videotape that your 
teacher is about to play for you. Pay particular attention 
to the new vocabulary and to the concepts you have just 
learrfed. 



Questions to think about 
i. 



What are things that make the water supply on Oahu 
unique? 



2. * Has our water system changed in , the last 200 

years? If so, how? 

3. What would happen to the water supply here if the 
caprock suddenly disappeared? 

4. Why are the mountain ranges here so important? 



HOW TO TELL ABOUT IT 

With a small .group, create a way to show to the rest of 
the class that you understand the water cycle and Oahu's water 
sytem. You may do this in a variety of ways using art, musir,' 
drama, puppetry, language arts or whatever you think will make 
the best presentation for your group. 
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Watch* How it Happens 
. Digest * 



I. Preparation 

Before t 
should have 't 
tape "Water, 
playing from 
counter #262. 
and art work 
deotape can b 
Department of 
(548-6250). 



he students begin this activity, you 
he equipment' set up and have the~ video 
Man's Greatest Need" ready ^o begin 
the beginning. Run the tape-through 
Additionally, supplies for writing 
should be* readily available'. This vi- 
e obtained from the TAC office of the 
Education, Technical Assistance Center 



Vocabulary 

glacial melt 

dike 

caprock 

artesian 

lens 

tunnel 

brackish water 
porous Vater 



H, — Studen t Activity 



By. watching a selection from the videotape "Water, Man's Great«^_ 
Need" can you put together all you've learned about the water cycle and 
Oahu's water system in another way? 

The students will demonstrate an understanding of Oahu's unique 
water supply by presenting to %he clmss art, music, drama, puppetry, etc. 
to show water cycle and Oahu V water^ollection system. 

The videotape gives background information on the island formation, 
the coral reefs, and glacial melt that causes the rise and fall of the 
ocean. The tape explains the importance of and how the layer of caprock 
was formed. It illustrates the Ghyben-Herzberg lens. The tttpe explains 
hoW the hydrologic cycle, the mountains, the dike formations, and cap- 
rock work together t o complete Oahu's water supply. 



III. Summary 



The students will form small groups. Each group wilj create a way 
to demonstrate their understanding of the water cycle and Oahu's water 
system- to the rest of the class. This may be done using art, music, drag 
puppetry, language arts or whatever they decide upon. 



are : 



The questions that should be taken into consideration by the studdpts 

1) What are the things that, make the water supply on Oahu unique? 

2) Has 'our water system changed in the last 200 years? If so,. how? 

3) What would happen to the water supply here if the caprock sud- 
denly disappeared? * ' 

4) Why are the mountain ranges here so important ?( 

Evaluation should be based on their apparent UTiddrstancft^g of the , 
materials presented thus far, including the'new information in the videotape. 
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Section 2 
Use and Control t * ( 

Instructional Goals 

* > / 
When faced with decisions concerning the use of terrestrial and extraterres tria; 
resources, students will select practices developed in recognition of present 
and future environmental and hianan needs. 



Instructional Objectives 

Name resources which are used and classify those .which are renewable and those 
upon which people are dependent for -basic needs. t Sc r SS, N 

Identify problems irivolving soil, water, air and plant life in the conmunity 
and suggest and .def end possible solutions to the problems. ' Sc, SS, H, N 

Illustrate that resources^such as iron, coal, water and minerals must be con- 
served - • Sc, SS, Art , 

Suggest political, social- and economic reasons for proposing laws about use of 
natural resourcejs. , Sc SS H C 

Design a dramatic production to illustrate th/* dependence of plants and animals 
upon water as a resource. Sc, LA, N 

Cit$ examples 'illustrating how water management and conservation practices have 
affected th« usefulness of land. SS Sc 

f " 
Identify individual* and community practices that affect quality of both fresh 

and marine water resources. Sc, SS H 

Identify and map a local watershed. Sc, SS 

Estimate the cost of water one uses per year if water costs 77c per 1,000 
gallons.* ^ H 

* Price data current as of November 1, 1980 
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Performance Expectations 

•Identifies causes of local erivironmental^problems. ¥ 

Conducts simple investigations to gain first-hand information on environmental 
matters. 

Identifies instruments or methods that can be used to gain information about^grv- 
vironment or to change an environment for a desired result. 

Identifies recreational opportunities in both human-made and natural environ- 
ments. 

Describes the' environmental factors .which must be considered to' conduct various 
recreational activities. s ^ 

Names industries that are directly dependent orfvQatural resources. 



Explains the need for rules to protect the environment. * 

f \ 

Identifies state and^ederal government agenciesv primarily concerned with environ- 
mental management or control. 4 ) ^ . 

^ Lists a number of environmental* factors which may affect the emotional or physical 
health of human beings. 

"Cites examples of negative and positive ways human beings can change the environ- 
ment . . " * - 

Identifies *and describes environmental factors which influence the beliefs of 
difference cultures. 



Identifies specific contributions one can n}£ke^ to help human beings live in har- 
mony with the environment. m > 



Ess ential Competencies 

m 

Use computational skills in situations common to everyday life. 
Read and use scales on standard measuring devices. 
Reach reasoned solutions to commonly encountered problems. 
Uses resources for independent learning. 

Demonstrate knowledge of the basic structure and functions of national, state 
$nd local governments. • i 

Demonstrate knowledge of important citizen rights and responsibilities. 
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Jectives 



Section Obj 



Identify various water uses. 

Become aware of the'amotint Jf water required for various activities. 
Illustrate the necessity for a usable (potable) water supply. 
0 Relate water use to waiter quality. 
Practice classification skills. 
Graph and visuall^f epresent statistical data. 

Develop' mathematical skills such as computation and measurement relative to 
problem solving methods. 

Practice data collecting techniques and skills. ' 

Use art as a means of communication. ' ^ 

Gain an understanding' of Hawaii's unique water system history and regulations 

Become aware of the importance of water and the way it affects our lives. 

- Generalize about the nature and extent of the interrelationship between water 
• control and increasing varied demands. 



A 
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Student Activity 2.1 




Three V.ital Resources- 



I. Question 



Of all the rain that falls^in our country, about 
7,500 gallons each day for every man, woman, and chilci. 
in the United States is available for use. The United 
States is well blessed as cojnpared with mosl^ountries 
of the world. What ;k> we do with all this water? 



II . Discussion 



Water is certainly essential for survival! You 
know that all the water the Earth ever has had or ever 
will have ^is the same water we now have. A large amount 
of water is „ required to<grow'the food we eat. Without 

,.an adequate' supply of water, we could not f#£d our popu- 
lation. In many ways our^ lives and health depend on 
water for washing. An enormous water supply is required 
in order to maintain business and industry. 

Qur military and defense systems* must *be furnished 

' with readily available water. We use water For recreation. 

Jrfe uJe water around the home, too. — - . 

What to do ' , 

List asSnany .ways as you can^hat aftow how water is 
used. Work with a partner, if ^oulite; You might check 
the yellow^ages of / -telephon*^ directory to see if there 
are businesses or , industries that use water. 



th^t 
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HOW TO TELL ABOUT IT 

1) A^Jc your teacher to^put a large sheet of paper 
titled "Water Uses 11 6n the board. Each student can then 
add to the list any water use that is not already written. 
Leave this list up during the day. How many uses are 
listed by the end» of the day? 

2) Illustrate one use of water. Make your illustra- 
tion colorful. Everyone's illustrations may then be used 
to make a large water-use* collage. 

*, 

Questions to ask 

Are all the uses essential? Is all water used for 
or by people? IJow many of the uses>are ones that you 
personally use? 

Additional activities 

1) Using your list of water uses, think how these 
uses could be grouped. Rewrite your list as you group 
the uses. Working with a partner might be helpful. 

2) If water ufce is grouped into these categpries: 
public, industry, agriculture, and other (including 
military), estimate or guess which group on Oahu uses the 
most amount of water, the seconcLmost, etc. 

3) After guessing about whlfcb group uses the most 
water, your teacher will give you the actual Statistics, 
U9ing those figures, construct a graph. 

Extend you^ thinking. 

D^TThy do you suppose that use of water in factories 
is increasing more rapidly than home and city use? 

2) Is it possible to increase the amount of watfer 
available? Explain your answer. - 
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Water is. Essential for Survi^l 



Digest 



1. , Title a large sheet of paper "Water Uses" 
ar\d post^^tf a central classroom location, 

. , 2. Provide a'large sheet of paper, posterboard, 

etc. for group "Water Use" collage. 



Vocabulary 

essential 




>i 
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II. Student Activities 

Question: What do we, do with all the witer that fails ^s rain? 
Students: m ^ 

1. List ways water is used. 

2. Compile a class list of 'ways water is used. 

e . 4 

3. Illustrate one use of water. IThe cla^ illustrations 
1 will* be uteed in marking a collage. [ 



t 



III. Shmmary 



f 



Which of the uses of water are essential? Should some uses receive 
. higher priority? Which ones? Could more water be made available? If 
4 fccVhw? 'Would water use determine 4 the vater quality needed? 



y 



j "Water is Essential for Survival 

Notes ; 



iWt* 



For additional actirctes, these categories might be used: 

Public, Business and Industry, Agriculture, Military. 

The actual statistics for Oahu show that of the water used, 27% is 
used by the public - including businesses, industries/ ttfurists, small 
farmers, private homes, etc.; 7% 6y the military, 7% by private systems; 
60% by sugar cane growers. These figures can be usidas the basis for a 
bar or pie graph. These figures are based on the amaOnCs drawn from the 
Oahu supply. However, sugar <cane plantations are. not governed or metered 
by the Board of #ater Supply. As an alternative way of looking at water 
consumption: 410 million gallons are used per day; approximately 170-180 
million gallons is used by Board of Water Supply customers, 230-240 million 
gallons is used by sugar growers. To more closely look at the amount 
used by Board of Water Supply customers there are these figures: /• 

Single .family residences * 41.6% 

Multi-family residences 17.4% 

(apartments, condos) 

Commercial . 13. 5% 
^ * (stofes, shopping centers) * > 

Hotels (tourists) , « 5.6% 

Industry * 6.5% 

. Military 2.7% ♦ 

U.S. gov't - Federal Buildings _0.1% 

-"State government ^i^T^.0% 

City government * / / 3.2% ' 

Agriculture, * -1.8% 

(small farmerVa nurseries) - \ 

Religious >' N 0.6% 




Student Activity 2.2 




Water, mm 2nd most vital resource 



I. Activity 

s 

. Find out how much water you need. 
Figure out how .much water you consume* 

II. Discussion 



7 



We must drink and eat a large I 
amount of watery each day to stay a-. 
live and healtKy. Seventy to ninety^^ U 
percent of our^body weight is water; 83% 
of. our blood is water. This compares 
to a jellyfish which contains 95% water, 
or a chicken- which is sabout 74% water* We . 
cap lose up to five pfnts of this water 
each day through exhalation perspiration, 

and urination. If the water we lost from _ ^ — 

bur bodies is not replaced, we cannot survive for longer 




than 5 'days! 



Problem 

How much water 

do you eat and! 1 

I J* wat 



has about 
of 



drink? 



water _ 




bof l/ater 



c 
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What to do . ,# 

1) Weigh yourself, then calculate the percentage of water weight in 
"-your body. You lose about 5 pints of water from your body per day and * 

must replace it with water consumed in food and beverages. 

What percent of your body's water weight do you lose eacfi da^? 
What percent is that of your total weight? (Hint: you will need to find 
out how much one pint of water weighs before you can do this!) 

2) Most of you probably do not drink 5 pints of plain water each 
day, yet you do replace t^t much water in your body somehow. How do you 
do it? Where does all tHe water come from? Almost any food you can think 
ff contains some water, even things like cereal and bread which seem very 
solid. 



How 



TO DO IT 



Keep a record of everything you eat and drink for 2 days. Make a 
list of these foods and estimate how much wjter they contain. "Juicy" foods 
such as apples, celery, potatoes, lettuce seem to contain alot of water, and 
they do. A tomato is about £5% water, pineapple 87%, corn kernel 70%, sun- 
flower seed 5%. To figure out" how much water is in the "watery" focj/s you \ 
eat, first put them in a measuring cup and record the amount before you 
drink or eat it. To estimate the water content of other foods, you should 
cut off a little* piece of food, place it on a scale platform and record its 
weight. Then leave the food for a few days or longer to dry out. For fast- 
er drying, place the food in an oven set on a low temperature. Heat the 
food slowly in the oven for several hours. Weigh again, and compare the 
"dry" weight with the original weight. Where did the rest of the weight go? 
What percent was watej? From your record, how much of, all you ate and drank 
was water? 

HOW to TELL ABOUT IT 

1 Construct a 'chart, table, diagram or graph to Show 

what yourfound out in activities 1 anj 2. % Present it to 
the rest o|f the class or display it in .your classroom 

Questions to think about 

1) Compare your daily activities with those 
of your mot-her, father of friend. Who do you 
think needs to replace the most w^ter? Why 

2) Can all foods be dehydrated? 
What are gome advantages of dehydxated 
foods? 
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Water, our 2nd Most Vital Resource 
Digest 



I. Preparation ' v * 

The following materials/equipment should 
be obtained or made available: y 

W*e Pint container ( 
water m \ 

scale (Possible arrangements c an h fl^made to 
borrow nurse^s scale or to have stu- 
*\ dents go to office to weigh themselves. 

If neither is feasible, ask students 
™ to weigh themselves at home.) 

' , balance scale 
measuring cup. 



Vocabulary 

dehydrated 
percent 



II . Student-Activities 

Activity: Find out how much water you need. Figure out how much 
water you consume. 



1. 
2. 



Calculate percentage of water weight* in your body. 

Compute the* amount of water consumed daily in foods and beverages. 



These activities will involve weighing and measuring. Math skills 
such, as graphing, computation, estimating, measuring can be emphasized. 
Nutrition education is a natural follow-up to keeping a food diary. Art* 
can be encouraged in the preparation of the summary* project. 

Many o\ the investigation activities can be conducted at home, then 
shared with \e class, if limited time is. a factor. 

> * 
—Percent of Water-in Certain Tissues 



4~* 



Animal % ^ [ % Water 


Plant 1 % Water^ 


JeHyfish (total) 95 
Chickjp (total) 74 , 
Human being: m blood 83 
Human being: * tooth enamel 2 


' Tomato 95 
Pineapple 87 
Corn kernal 70 
Sunflower seed ' 5 
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III. Summary * , . 

Students should construct a chart, table, diagram or graph to show 
findings of activities 1 and 2. Present it to. the rest of the class or 
* \jpisplay it ifiythe classroom with the ones othess have made. 

— t — « 
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0 

ERIC 




150 Gallons a Day? 



I. Question 



How much water is used for various 
jforposes? How does your town use water? 
How do you use water? 



II. Discussion 



Begin with yourself. Keep a record 
of your daily use of water. 



Questions to ask 



How much water do I use when brushing 
my teeth? How many times each day do I 
brush? How often do I - wash my hands - 
How much do I use? Haw often do I flush 
the toilet? u 

r 

What to do 



i. 




Think of all the ways you use water 
each day. Make and complete a chart similar to the following: 



Activity 
performed 


Amount of 
water used 


Frequency of 
activity 


Total amount 
of water used 


* 






0 



(hints: . flush a toilet - 5 gallons 
tub bath 30-40 gallons 
shower bath 20-30 gallons) 

Mark each activity you con- 
sider essential with a 
check mark. 

Compare your results with 
another member of your class 
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Additional activities 

1. Using the figures obtained from #1 in "What to Do" determine 
the average water^tise per person in your class. Using that 
average how much wSter would your entire class use? Your , 
school? Your community? Oahu? 

a , i 

2. Figure out the amount of water you have used thus far in your 
lifetime. Is the amount of water used related to age? Would 
an older person use more/less water than you do? Explain 
your Answers . 

3. Workiiig in small groups, devise a questionnaire to use for 
surveying the people in your neighborhood about water use 
and\araounts used. After completing your survey, work with 
your group and report your findings to the class. 

4. v An "average" city uses 70 million gallons of water each day, 

If each person in the United States uses approximately 150 
gallons per day, how large is an "average" city? Is your 
city average? 



Extend your thinking 



i. 



List some home uses of water which were not common 50 years 
ago. 



Dme 



2. Why do you suppose urban families use almost six times as 
much water as farm' families? 

3. When did plumbing become common in homes and apartments? 

4. Were there large cities^bef ore plumbing became common? 



ERIC 
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150 Gallons a Day? 



Digest 



I. Preparation - 



Vocabulary 



This activity requires very little teacher pre- * 
"paration as students will be conducting investigations 
to obtain most of the information. 



frequency 



II . Student Activities 



Question: How much water is usee} daily, for various purposes? 

The students keep a record of their daily water use. They should 
think about and discuss how much water is used brushing teeth, washing 
hands -and flushing toilets. As an activity, they will each make "a chart 
that shows all the data they collect, then compare results with other , 
class members. When the students mark the activities they consider es- 
sential, they are beginning to evaluate their personal water consumption 
and make some value judgments. At this point, it woulci be helpful to 
interject questions and stimulate discussion about the things that they 
took into consideration when making their decisions. This may be ex- 
tended to a discussion of school, community and island water consumption, 
and may include surveys that students can conduct in their neighborhoods • 
as home assignments. • \ 



Students share the information they obtain independently or in 
small groups largely through the use of charts and discussion. This 
activity is designed to promote consideration of the amount of water con- 
sumed in normal daily activities, and to raise students 1 awareness of 



III. Summary 





to 
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Notes 
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Below is a list of some examples of amounts of water used in normal daily 
activities. It might be interesting to allow students to estimate how 
much' each activity takes before sharing these figures with them. Once 
they have completed their charts however, an interesting comparison can be 
made of the amount used "normally" and the amount used when an attempt to 
conserve is made. 




CONSERVATION... 
^Something To 



^"Think About!* 



s 

'^M^Wl-'J-- 1 ^Some RevealingVacts To Help Yout^fc 
>y^-T*^- ^ 5T SAVE WATER ^'^^s&j? 



l-VJTs 

# 

7M 







*V NORMAL 


-» . CONSERVATION 

>i%r;».usE 


• SHOWER ''.^ 


,^^W#t©f Running ^^^g 

25 Gallons 


Wet Down, Soap Uplift 

^7* 4 Gallons . ^r?pr 


BRUSHING 
TEETH ^'r 


Ho Gallons^^K 5 


^/aGaHon^!^^? 




: 36 Gallons >^!jl5?5/ 


^Minimal Watar L^ti' 7 **' 

^io to 12 Gallons V 


tub bath ? 


""SHAVING " 5 * 


**W Tap Running 

i 20 Gallons yp^A 




DISHWASHING 


^Tap Running 

* 30 Gallons ™>?r* 


WashandRmtefn'^J** 
$j£<flBhpan« Of Sink • 

*<;5 Gallons ' 


AUTOMATIC " 
DISHWASHER 


1 16 Gallons ; 




WASHING .. 
HANDS > . 


/ ; Tap Running ^^R©^ 

•' '2 Gallons v<ynr* 


^mi^n^g^^ 
a 1 Gallon ;f?v <?^ 


.'TOILET' 

« FLUSHING fj' 


y' Depending On Tank Six* t 

'^5 to 7 Gallons 


/&U»ingTank " * £*» 

4 to 6 Gallons 


'.WASHING Vi? 
MACHINE V^.v 


■ Full Crd«. Top 'M&SL 
♦« W...fL.v»l ^t&s 

60 Gallons 1 ^* 


H ' Short Cycle. ^ 
J> Minimal W«ttf L«vt< 

v "27«allons ? !i^^ 


-.^OUTDOOR 
O: WATERING 

> .ft "II IM T • . i_*.A* 


£10 Gallons 
" Per Minute 

. »V 'in 


'/an*** .^^^f' 



»>*. 

as 

t 
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Student Act.ivity 2.4 




I. Question 



How much water is used by the students in your school each 
day? 

II. Discussion 

You have thought abouf the ways water is used and yo,u A 
have found out how much water you use. Let's now try to de- 
termine how much water is used by the students while they 
are in school each day. • 

What to dcT 

Make a survey of the amount of water that the students 
in your school use each day . To begin with , you may want to 
limit this just to the water that is drunk. 

How to do it 

Assign a number to each drinking fountaip'in your 
school. First find the average amount of water used in one 
drink at each fountain. Then collect data on the number of 
students who drink *at each fountain. Calculate the total 
-amount of water used* for drinking at each fountain. 



4:17- i t 



HOW TO REPORT IT 

Complete a chart such as the following: 



Fountain 
number 



Average amount 
of water used 
for one drink 



Number of drinks 

per day-Vat 
• each fountain 



Total amount of 
water used at 
each fountain 



Additional Activities 
i 



How much water is used for other purposes throughout 
your school? Using this same method, ypu can collect 
data on water used for washing, classroom activities, 
restrooms, custodial, cafeteria and school yard use. 

i 

In your investigations, did you observe any water 
being wasted? W^s water left running wfcn the tap 
should haveytfeen turned off? Think of a way to find 
out how nufch water is wasted by a dripping faucet* 



3. Make posters to be placed near water sources urging 
conservation. 
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I. Preparation 

The class will need to be organized into groups 
or teams of 2-3 students each. Each group should be 
assigned a drinking fountain to monitor. If possible 
a copy of the school's water bill showing the amount 
consumed would be helpful. Additionally, prearrange- 
ments might be made with the custodial, cafeteria and 
yard staff to use them as resources for students in* 
their investigation. 



Vocabulary 

calculate 
data 

conservation 
custodial 



II* Student Activities ^ 

! 

Question: How- much water is used by the students in your school each day? 

I 

1 1. Students will- make a survey of how much water is used by the 

/ students in their school each day. 

7 Additional activities include investigating how much water Is used 

/ throughout the school for purposes other than drinking and the construc- 

/. tion of posters urging conservation. 



\ 



F ■ : 

III. Summary 

Students should report their findings by displaying water use charts 
or by group discussion and oral reports. Excellent opportunities exist for 
integration of whatever math skills are being covered as well'as social s 
studies, art and language arts. /Emphasize as many of these areas as pos- 
sible when presenting and summarizing the activities. 



i 

i 
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Student Activity 2.5 



Who controls the water? 



I. Question 




You know how important water is to our daily lives 
and in how many different ways it is used. The next 
thing to consider is who owns it? 



II . Discus-sion' 

f After understanding 'the natural water system and the 

ways our society uses water, it is important to begin 
thinking about the way^ in which water is controlled. 
Questions such as: Who owns it? How is it regulated? 
must be asked in order to understand the water situation 
in Hawaii today. -Water is so much a part of our every 
day lives that it is often easy to take for granted; yet . 
in Hawaii, we cannot afford to do that. The amount we 
have is limited while the demands we place on it are' 
rising. TheTe must be some way of maintaining control 
of this precious resource. 

What to do 

* 

1. Watch a selected segment of this videotape 
tT Water, Man's Greatest Need." As you are 
watching, try to list the different w*ys 
that water has been controlled in Hawaii. 

. When the tape is finished, look 
back at your notes^compare them 
with several other^people, then 
make a list of as many things that 
you all remember were said to be 
methods -of control, 

2. Trace history of water rights 
in Hawaii. Make a time 
Hnp in any way you 
choose to show how 
water has been con- 
trolled. 
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Questions to think about 

1. Compare the early Hawaiian control of w&ter with 
today's modern ways. Which do yQu think is more 
effective? More fair? Why? 

2. Which of Hawaii 1 s uses of. Water seems most important? 
Should that use be given priority water rigRts? 

3. What are some problems witji *he present method of 
water control in Hawaii? How might they be solved? 

Additional activities * y 

1. Write, telephone or interview in person someone from *■ 
the Board of Water Supply to find out more about 
water rights and water regulation in Hawaii. 

2. Make a directory of all the ; resources (books-, 
pamphlets, people, tapes, f ilmstrips , etc.) you 

can th'ink of that wcruld be helpful to someone writ- ' 
Ing a report entitled "Hawaii's water*: % Who owns it? 
Who regulates it?" 

3. .Divide into groups- and have a panel discussion or 

debate oa the topic "Water should be free to every- 
one in Hawaii!" You'll need to do some 'thinking 
and research before you defend your position. 

4. Create some "commercials for public television" 
pretending that you represent the military, the taro 
farmers, Che Hawaii* Vis iters Bureau, the.general. 
public or another group that you have found places 
demands on Hawaii's water. Imagine^his situation: 
The present system of control and^T€gulation of witer 
is being reviewed and a pew policy is going to be 
developed co decide who will get how much water.' You 
want to convince thfe Board that your interest group 
deserves a greater percentage • of water supply. , Support' 

y »your position with as much background information as 
* possible. 




erJc 
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Who Controls the Water? 
► ' .Digest 



I. Preparation 



Videotape "Water, Man's Greatest Need" segment /coun- 
ter #197-524, approximately 20 minutes-, 



VOCABULARY 

artesian 
dike 

head level 
shaft. 

regulation „ 



II. Student Activities * x * 

Question: Who^owns the water? * 

Vl. Students/ as they are watching the videotape, vilfelist the di'f- 
. ferent ways that water has ffeen controlled on Oahu.. 

-2. Students will construct a time line showing when and how water 

has bden controlled on Oahu. ^ 0k- 



III. SUMI^RY 



. Questions to Xh ink about" should be discussed to emphasize the need 
for future water decisions - priority uses and regulation. 
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.Who Controls the. Water? 
Notes 

* ♦ 

Students may contactfBoard of Water Supply >fo,r information about 

current' status of watfc£ rights ana vater regulation on Oahu. 
♦ » . - 

Students may make a resource directory listing sources of informa- 
tion about Oahu's water. 



i 

Students may debate the topic "Water should be free to everyone pn 
Oahu'" \ . - V f ^ i 

Studenre may sreafe commercials for various groups demanding Oahu's 
yater. ' * . ' ' 



The following items might be included on a time line: • 

' ' • •' * r 

1580-1778 Early Hawaiian control. Watershed areas protected and * JL \ y 

controlled' by chiefs-. The, amount of water Feken was deter- 
mined by 'need. Taking 'more than allotted or depriving some- 
W one of his share was a crime punishable* by de^h. 

1778 Capt. Cook's arrival, and subsequent vessels created new- 
water uses and water shortages. 

1840 ' Streams diverted to cane fields. 

. i ' . • v 

1848 Pipe laid f rom-Nuuanu, taro patches to tjie harbor to provide 
water .for whaling vessels/ " , 

1880*5 First tapping of underground lens; artesian wells drilled. 

1890 Drought ■ * . % 

* 

,1895 First public use of* underground water. 

1915 After the watar commission report and scandal, a new agency / l> 
headed by Fred Ort was established. Ort metered the water', # y 

*' capped veils, increased rates, imposed limits, sealed' leaky 
wells. * * 

1916 g& McCanlis tapped dike tfater; sold 'Water rights to cane growers'.^ 
* \ ~> . 

^ 1920 Board of Water , Supply established. • . ' f . , % 

« * . / * . / , 

1923 Drought # . t S m a 

1942-1944 " Ha'lawa shaft tuilt, water skimmed from top of lens. 
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Who Controls the Water? " 
Notes " - ' 



1944-1945 Military shkft at Red Hill. 

1945,1947 Ort appealed for establishment of one unified watei~ 
management agency. 

1951 Ort retired. Water management stpll same today as 1950 T s. 




* 
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Section 3 
Distribution 



Instructional Goals 



When fsced with decisions concerning the use of terrestrial and extraterrestrial 
resources, students will select practices developed in recognition of present 
and future environmental afld human needs. • , 

Students will examine optional courses of action and ttyeir conseqi^ences for im- 
proving the quality of life and will supp&rt those that will provide optimum 
short and long-term benefits for society and -the environment. 

Instructional Objectives , ^ 

5 ♦ 

Cite examples Illustrating how vg^er management and conservation practices have% 
affected the usefulness of land. SS, Sc 

Identify individual and community practices that affect quality of both fresh 
and marine water sources. Sc SS H 

Illustrate how delay increases the cost' of cleaning up water. * 

^ ' ' y SS, M 

Observe and describe the steps that are necessary Jo produce potable water at 



the faucet in the home (or, school) 



Sc, SS, H 



Identify local practices which affect the beauty of the community. 

^ , \ A Sc, SS, H, Art, HS 

,Give examples of steps which might be taken to prevent or minimize pollution- 

bj some«of the following; self, family, neighborhood, industry, towns, cities', 

countries, states, federal government, Uni ted Wat ions , nations of the world. 

v ' ' ' ^ Sc, SS, H, C, V 

List\the uses fc and abuses of natuwi resources observed during a recent field* 
tri P' * ^ ' \A> H, Sc, SS, C 

Performance Expectations 4 * ~~ ) 

* • \ f 

% Explains the effects .of environmental ch^riges on recreational opportunities. 

Conducts simple investigations to gain first-hand information on environmental- 
matters . . „ * _ 

Cites examples of occupations that are primarily concerned with tbe study or 
cprjjbrol of specific environments. < 

Identifies causes of local environmental problems. 



Describes the impact of various industries on the environment, 



Cites examples of negative and positive ways human beings can change the en- 
vironment «■ ' 



• 



Es^fential Competencies ^ 

Communicate orally in situations common to everyday life. 
Demonstrate, writing skills conmonly used in daily life. 
Reach reasoned solutions to commonly encountered problems. w 
Use resources for independent learning. 

Identify the training, skill and background requirements of a least one occpa- 
tion in which the student is interested. f 

Demonstrate knowledge of important citizen rights and responsibilities . 



Section Objectives 

~# 

Gain an understanding and appreciation of the technology involved in the water 

* ** 

delivery and disposal systems. / 

I 

Gain an appreciation of the complexity of the water delivery system. 
x Develop skills in research related activities 

Develop skills in report writing. 

Develop skills in model making. 

Develop skills in oral presentation. 
'Develop skills in designing and tarrying out assignments on a grauo basis. 



\ 



Student Activity 3,1 




Our Water Supply 



5 



I." Question ^ 

i 

How does Hawaii get its water? 



II. Discussion 

* The article "Water Supply" was published in 1961. Since 
that time, 18 years ago, many changes have taken place. The 
population has increased - especially on Oahu and Maui. Has 
this increase had an* effect on the -supply of water? 



Activities 



1) This cl^ss has been chosen to revise and update the 
/ material in this -article for inclusion. in a new book 
on water supply in Hawaii. To keep the assignment 
Simple the class is ^divided into several groups - 
based on the se~ctionrassign^nts . Each group is re- 
sponsible for -editing the material and for the accur- 
acy of the contents. Include new diagrams an8vpictures 
if necessary, ufe^^the materials in the room,#tfte 
library, and talk with the Board of Water Supply. \ 
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2) Section assignments: 



Group 1 
Group 2 
Group 3 
Group 4 
Group 5 
Group 6 
Group '7 



Dikes 
Lens 

Halawa Shaft 
Artesian Water 
Purification 
Hawaiian Wells 
Other Islands 



L 



3) Combine the articles written by each group into a new 
"Hater Supply" article. 

* 4) Compare the new article with the 1961 version. Has 
there been much change? If so, why? 



< * 
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I. Preparation 



Our Watb**£upply 
Digest 



Materials : 

Water Supply reading booklet - taken from 
Exploring Nature in Hawaii , Book V, "Water. 
Supply" pp. 40-47 * 

Materials/reference's from Board of Water Supply 



s Vocabulary 

purification 
conserve 
artesian water 
dikes 

Halawa Shaft * 



II. Student Activities 

Ouest5ion: How cjoes Hawaii get/its water? 

Divide class into several working groups. Each group chooses or is 
assigned one topic and prepares ^news article for publication. Include 
pictures and diagrams, if necessary. 

Group 1 - Dikes 
Group 2 - The Lens 



Group 3 
Group 4 
Group 5 
Group 6 
Group 7 



Halawa Shaft 
Artesian Water 
Purification 
Hawaiian Wells 
Other Islands 



III; Summary 



ERIC - 



1) Make a> composite article from the articles written by each group. 

2) Compare new information with the old. Has there been much change? 
If so, why? 

} Activities and^ discussion are .based on Exploring Nature in Hawaii , Book V 
'Vater Supply" which, students have used previously. Each student should have 
a copy of this reading. 

# 

You yill notice that this article "Water Supply" was writteq in 1961. 
Since that time many changes havk taken place. The population of H/waijt and 
especially Oahu and Maui has .greatly increased. Has this < increase had an 
effect on the supply of water? In recent years people have been told that 
we must conserve water. Why? Are aur sources of water running dry? 

. ( : 
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From Source to Sink 



I. Question 

t How does the water get from its source to our sink? 
How does it stay clear and clean? — 



II , Discussion 

The water that comes out of the tep on the vater 
fountain has generally traveled a great distance to get 
there. Not only has it traveled through a maze of 
pipes, it arrives ag drinkable water, clear and clean. 
How does all this take place? 

\ 

ACITI VITIES 

1. Find out the meaning of the following terms as 
they are used in talking about water. 



normal peak demand 

per capita consumption 

water pressure 

reservoir 

pumping station 

gravity distribution 

purification 

aeration 

settling 

filtering 



Have an engineer from the Board'of Water 
talk with the class about the water 
distribution system in Hawaii. Ask 
the engineer to bfing along 
diagrams of the distribution 
system. %. 



Supply 
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3. Organize -the class into groups. Each group should 

design an<J build a model distribution system' or make 
a large scale drawing to put on the bulletin board. 
Within each group the following tasks need to be 
* d one : 

Task 1 - design the system to^be built. 

Task 2 - collect materials needed for the build- 
ing -.cardboard cylinders, PVC pipe 
(if possible), garden hose etc. anything 
that could be used* 

* i « 

Task 3 - clear out a work area for the model or 

if it's to be a drawing, make space avail 
able on the bulletin board. 

Task A - make a list of »the terms used in the 

distribution, purification process with 
their meaning^ to be displayed with the 
model . 

Task 5 - build the model. 

Summary 

1. Display th£ model systems. 

2. Discuss the water purification system in more detail. 

3. How do those people not living in areas on the water 
distribution system get their water? 

Additional Activit.ies 

1. Do a detailed Study of the water purification system. 

'2. Look into alternate water collection and distribution 
systems - k - 

a. well water 

b . artesian well • 

c. cistern 



T 3.2 ^ / 
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From Source to Sink 
Digest 



I. Preparation f 

These materials should be. collected by 
the students or made available: cardboard 
inserts .from paper towels, bathroom tissue 
etc., straws of different sizes, misc. col- 
lection of hqAlow cylinders of different 
sizes to use n>r making a model water dis- 
* tribqtidn system. „ 



Vocabulary 



engineer 
normal pe^k demand 
per capita consumption 
water pressure j 
reservoir / 
pumping station/ 
gravity distribution - 
purification j 
aeration / 
settling ' > 
filtering 



ii. student Activities 



Question:, How does the water get from its source to our water tjap? 
How does it stay clear and clean? , 

Review with the class what they already know about water Hawaii 
where it comes from and where it's stored until it's needecf. Nojur the 
problem to be considered is how it gets from these sources to the sink in 
a home. The water that arrives at the sink has probably traveled through 
a large number of pipes qver distances of many miles, has been pumped up 
the hill,, if one lives on a hill, and has gone through a purification treat- 
ment. This ^"eat is something ai an engineering accomplishment in itself - 
but combined with the fact that a steady rate of flow continues into homes, 0 
busines^s, schools and fire hydrants the distribution system must be con- 
sidered a marvel of technology and engineering. 

If "possible, have an engineer from the Board of Water Supply come in 
and discuss this with the class. - If -a speaker is nut availahle,.have students 
obtain through the Board of Water Supply some diagrams and materials showing 
the distribution -system. 



III. Summary 



Students should be able to discGss Oahu's water distribution system- 
Alternate water collectipy and distribution systems could be 'investigated 
well water, artesian wells,' cisterns. 



Student Activity 3,3 




How Does Water Get To The school? 
Question 

How does water get to the school? How does water 
get into the classroom? 



II. Discussion 

« When you turn on the' faucet on the classroom sink, 'or 

while standing in the shower ^t home have you ever stopped 
to think about how the water got from its source into your 
hone or classroom? Not many people would stop to think 
about the water distribution system; it's just taken for 
granted -'at least until the sink backs up or other plumbing 
failures happen. In this activity we will explore this 
water distribution system, and get some idea of how it 
operates within the school building. 



Activity 



Divide the class into four groups: 

Group 1: Locate the water main leading into the school. \ 
Locate the pipe taking the waste water from the 
school. 

Group 2: Locate the water pipes leading into the classroom, 
or nearby sink, * Trace them backwards as far as 
possible toward the place they come into the build- 
ing. Make a rough sketch of this route. 

Group 3: Locate a hot water pipe ^/^probably in the cafe- 
teria - and trace this pipe backwards towards • 
the place where it enters the btlilding. Make a 
rough sketch of this route. 

Group 4: Locate or draw a map of the school with the re- 
sults of the findings of ^groups 1, 2 and 3. 

Summary » 

1. Compare 'your drawing with* the actual drawings or. blue- 
prints obtained from* the school office or custodian. 

2. Take a walking tour of the school's water pipe system 
with the school, custodian - note such things as main 
shut off valves, main pipe joints, water meter etc. 

Additional activities 

1. Make a drawing of the water distribution system in your 
i house and neighborhood. Note the main shut off valve, 

water meter, hot water system etc. - 

2, Make a map' of something else you cannot see. 
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How Does Water Get to School? 
Digest- 



I. Preparation 

- The following materials will be needed: 

1. Map of school's water distribu- 
tion system -^generally available 
in blueprint form through the main- 
tenance or administrative office.' 

2. Arrange with the custodian a tour of 
the school's' water, distribution sys- 
tem. Thy custodian should, ff pos- 
sible, le^d £jiis tour. 



\ 
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Vocabulary 

access areas 
water main 
blueprint 
distribution 



\ 



II . Student Activities 



■v 



QuestLqp: How does water get into the school? Row does it get into 
the classroom? * * 

Divide the class into four groups as outlined on student task card. 

Discuss with students what they know about how water gets from the 
source into thdir homes. Ask if they have noticed the access holes with- 
in streets or sidewalks that are generally covered with large heavy metal 
rings. These covered holes (at one time referred to as manholes but since 
women's lib are generally referred to as access areas!) are accesses to the 
water mains, electrical systems, and gas mains. Each home and building Has 
one water main (one large water pipe) which carries the water fram a larger 
pipe into Che home. Once in the home, how does it g<£ around? How is it 
distributed in the school? Boes aqyone recall seeing a water access hole 
in the school yard? Where do the water pipfe% come into this classroom? 
How does it get from the larger water main into the room? These are the 
questions to be answered in this activity. 



Ill, Summary 



1. Compare the results of the class* work with an actual map or blue- 
print drawings of the school's wa^er distribution system. 

2. Have the custodian lead the class on a tour of the school's water 
distribution system.*- Utilizing the custodial staff in a teaching 
capaci ty % provides a way of' integrating career education i'n a very, ^ N 
natural way ». . \ ' 

* If students do the two optional activities, follow the same type of 
comparison and 'sharing summary procedure that was used in tTe above activity. 

V V , £ 
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Student Activity 3.4 




.How Water is Used 



And Water Cost 



I Question, 



\ 



How is water used within the^schoo%? -What 
or who are the largest users of water in school? 
How much does the water c*$t? 



II. Discussion 

Look around your home and the school and notite 
how many sources of water there are and how many uses 
of water there are. How many times a day do you turn 
on a faucet or use water in any way, What does this 
convenience cost in terms of dollars?. Are all these 
uses necessary? In order -to get a feeling for how and 
how much/we use water 'we will investigate the uses 
'of water within the school and the cost of this 
water to the tax^yer . 



Activity 



1. Discuss ways in which you can find out at>out 

^ water uses in the school. * 
2» Design and make an inventory 
of all the water uses in the 
• * school building and' school 
yar<!.' 

3. Tabulate the results of 

"water use inventory. Make * r 
a chart showing the infor- 
mation. . % ' 
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Summary 

Discuss : 
1. 
2. 



Where. r do you think the most watter is used? 

What 'sources of water night be turned off if 
you had to cut back? 



3. Could anything be done to cut down on water use 
* and thus water costs? 

. \ 

Additional AcuvrriE^ 

1. Record your own use of water for at least one 
24 hour pejriod. Are all these uses necessary? 
* *. 
' 2. Look at your family's water bill and water use. *^ 
Are there ways you can cut back on water use? 
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How Water i^s Used in the School and Water Cost 

* * 

Digest ' , 



I.' Preparation • N 

The following materials will be needed: 

1. Transparencies .of one to two of the 
-school^s water bills. 

2. Map of the school or diagram to use 
with groups to show areas of, counting* 



Vocabulary 

meter reading 
tabulate 




II. 



Student Activities - * ' x 

* r 

Question: How is water used in the school and how much does it cost? 4 

Show the transparency of the tills amd note the rather large cost of s 
supplying wat^r to the school. Note the meter Teadings and how much water 
wtfs used in the two months time. Do rates of use change much during va- 
cation periods etc. Pose^ the question - How can we tell how the water is 
is u^red in the school? 
* 

1. Have students come up with ways- they can find out about water use 
in the school. (Ask principal, custodian Or find out from them 
who might know.) 

2. On the board, on a chart or with the overhead projector make a 
listing of all the water uses in the school they can think ^of. 



3. Divide l class into groups in order to make a complete inventory 
of all water uses in the school. Note hot water and cold water 
uses. If possible show on school map what group will be going • 
where. 



III. 'Summary 



After students tabulate the information they obtain and display 'in a 
cha'rt or other 'visual form, pose open ended questions for thought such as 

a. Where is most water used? 

L. If you had fo cut out some uses which would you selec^? 
'c. 'Can anything be done to cut down on the use/costs? 
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Student Activity 3.5 



WASTE WATER SYSTEM 

OR 

Where is "Down The Drain?" 
Question • % 

What happens to water after we use* 
it, or where is "down the drain?" • 



DISCUSSION; 

You've cffteji tfeard - almost likely 
have said to yourself - "It's like throw- 
ing money down the drain." It well may 
be that the statement is true, but where 
is "down the drain?" We have studied 
the water system within the .school - but 
where does the waste water ,go? 
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Activity 

* • - — - . \ 

1. Divide the class into 4 groups. Each group will pre^ 
pare materials to present to the cLas^ on their chQsen 
*"T topic. Include pictures and diagrams and list a(Jvan- 
• tages and* disadvantages. 

t Group 1: Finds out where the waste water from 

the school goeg and what sort of treat- 
ment it undergoes and where it's finally 
-^dumped. ' 
* . \ Group 2: » Prepares .materials and information on a, 

* primary treatment plant. 
► , Group 3: Prepares information and materials on a 
secondary treatment plant. 
.Group 4: Prepares information apd materials orr 
-how a septic system works. 

r 

Summary 

1. Each group presents its l^onnation to the class. 

2. List advantages and disadvantages of each form 
of treatment . 

3. Arrange a classroom display using th* information 
presented. 



» • ^ 
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WASTE WATER SYSTEM - Or Where is "Down the Drain"? ^ 



Digest 



I , Preparation 



Materials needed: 

Diagrams o£ where the waste watfer^ from the 
school goes - probably obtained from maintenence 
department or Public WorWs Dept., City and County 
Wa s t etf3T«j^Mg t T^Wrv . 

Wagramslar pictures showing typ^s of sewage 
treatment facilities used for the school's waste 
water . 



Vocabulary 

primary treatment 
secondary trcntimm 
sept Ic tank 
cistorn * 



\U . Student Activities 



Question:; What happens to water- after we use it; or where is 
'down the drain"? 



2. 



♦ 



Group 2: 



from* the school 
the school was^e 



Discuss with students where they\think the waste water froth 
the school goes l\st options, 
Divide the^class into groups 

Group 1: Finds out 'where the waste water 
goes and what sort of treatment 
water undergoes. 

Prepares for a class presentation on_wh"at a pri- 
* mary treatment^ facility does to the waste water. 
Include advantages and disadvantages. * 
3. , Organize into groups and each group should design and build a 
model of water distribution system or make a large scale Saw- 
ing t6 be put on the bulletin board. Within each group the 
following tasks need to be done: 

Task 1 - design the systeitf to be built 

Task 2 s collect materials needed for the building - card- 
board cylinders, PVC pipe (if possible),' garden 
hose etc. anything that could be used 

Tateki3 - clear out a work area for the model or if it's to 
be a drawing raake^pace available on th% bulletin 
board 

. 'Task A - make a list of the terms used, in the distribution, 
purification process with their meanings to be dis- 
v played with the model 
Task 5 - build the ♦model 
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in. Summary 



1. 'Display model systems. # ' % ' 

2. Discuss the water purification system in more detail. 

3. Look into alternate water collection and distribution 
systems - , 

w<£Ll water 

artesian well ' v 
cistern 
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' WASTE WATER SYSTEM - Or Wher£ i s '"Down the Drain"? 

Notes . - 

i * » • 

A commonly used expression is "it's poney down the drain 11 . Well, 
just what does that raeap - where is Vdown the drain? 11 Most of the 
• water used at school and home is for caring of wastes. Drinking, 
cooking and even lawn watering, acc<?unts for less water than is used 
for washing babies and clothes, flushing the toilet, runitLng the 
disposal in the sink, etc, * 

Most -waste water is generally carfied from homes and school in, 
the sewer system located under the streets. This sewer network looks 
like a web of stream channels. Sewer pipes increase in size as more 
pipes join, like a river increases as it flows downstream. The flhole 
system may end up at: 

1) a primary sewage treatment plant where it will be mostly 
purified by a -series of filters, a fettling tank, and th^p 
cloririated and dumped iifto^a streaA or other body bf wat^r. 



2) a secondary treatment plant where even more possible pol- ' 
lutants are removed by, use of microbes which can break down 
the organic matter and then it's dumped into a river or other" 

- r body of water. t 



3) 



in some rare cases the waste water might be directly pumped 
into the ocean. ^ 



Encourage students to make drawings And diagrams for their cla$s 
presentations. J 
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Section 4 
Purification 



Instructional Goals * 

t ' 
When faced with excisions congf rning^the use of terrestrial and extraterrefetial 
resources, students will select practices developed in recognition of present, 
future environmental and human' needs, ( 1 * 



Instructional Objectives 

Discuss the concept that the Earth is a spaceship/ with limited resources and has 
a limited capacity for recycling, Sc, SS H, N 

Develop a model to # demonstrate how water can be recycle, Sc, SS, H 

Write an imaginative story about a drop of water's journey through .the water 
c y cle - m * Sc,'LA, ij • ' 

Estimate the cost of water one uses ifzr year if water costs 77$ per 1,000 
gallons,* ^ M ' 

*Price data current as of November 1, 1980, ~ - / — 

I 

Cite examples illustrating how water management and conservation practices have 
affected the usefulness of land, ' * SS, Sc 

Identify individual and d£nmunit(y practices that affect quality of both fresh 
and marine water resources. Sc, SS, H 

IllustjaAte how delay increases ttje cost of .cleaning up, water, 

m SS, M 

f. * 
Performance Expectations T % # 

Conducts simple investigations to gain first-hand information on environmental f 
matters* 

Cites examples of occupations that are primarily concerned with tlhe study or y 

control of specific environments, * 
» •* 

J>escribes the impact of various industries on the environment. 

Identifies state and federal government agencpies'primarily concerned with en- 
vironmental management or control, 

• / • 

£ i 104 ' * . 
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Communicates feelings evoked by various types of environments / 

Cites examples of negative and positive' ways human beings can change the environ- 
ment. 

Essential Competencies 

Use computational skills in situations common to everyday life. 
Read an£ use scales on standard measuring devices. ' *" 
Reach reasoned solutions to commonly encountered proble # 

Identify the training, skill and background requirements ol at least one occupa- 
tion in which the Student is interested. 

\ 

Derapnstrate knowledge of the basic structure and functions of national, state 
and local governments. 



Section Objectives 

Identify natural methods of t pur if ideation including evaporation, percolation, 
and aeration. • ^ « 

Develop skills of experimental design and execution. 

♦Develop measurement and computation Skills,. , ^ i 

Identify and describe the biological' and -chemical processes used in sewage 
treatment plants. * - - 

klentify the volume of sewage produced by urban populations and tfh/e necessity 
for sewage treatment to* recycle water. 1 

Describe desalination' processes and establish the relatively high economic 
cost. * 

identify and describe the roie of the Depat Lmetit of /Public Works and related 
.personnel. 

Develop skills of creative expression through oral, written and artistic 
communication. 
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"Student Activity * 4 .VL 




Getting Water Pure Again 



I - Problem 



How is water purified? 



i. 



II. 'Discussion 

Some people have- the mistaken idea that when we 
use water it is destroyed and disappears forever. B*rt 
water never wears out. We still have the same amount 
of water on Earth as we have ever had.^ 

The water is not always c\ean though. For example, 
water that goes into our sewer system is unfit to 'drink. 
How is water purified in nature? Can you make an 
unpure sample of water pure again? 

What you wil'l need 

- a sample of unpure water 

- a partner. to work with ~" 

What to do ■ 

Invent a way to purify ^dTSir sample of contaminated 
water. Use only methods that could occur in nature. 

Make, your plans. 

Do it! Measure how much pure" 
water you get and how long it 





/ 




ShaJmng the results * • 

Describe to the.*class how you purified your 
water sample. Tell ffcw much water you got. How 
long did j^t take? Make a grapfc of water quantity versus time 

Make alist of the different ways water can 
be purified naturally. 

Questions tomsk * < ' - 



^ Is your sample really pure?^ 
What is meant by "pure"? 

Would you drink"your "pure" 
sample? Why or why not? 



Additional activities 

d Is your "pure" water good for plants? 

Design an experiment to fink} out. Use tap- 
water on some .plants and your pure-water on 
^some others.- , How will you know if the water 
makek a difference? 

Which 'purification methtfd(s) would be 
useful to recycle water, in a sewage treatment 
plant? x 
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Getting Water Pure Again 



^JlGEST 



r 



I. Preparation . , 

• * * _ * • ' / 

Prepare dirty water samples. 
/ Prepare salt watet sample's. 

Collect materials for experiment 




Vocabulary 

distillation 

filtration 

pure 

solar still 



II. Student Activities' 

Problem: How is water purified? 1 
§how samples of. dirty water* 
List possible ways to purify samples. 
Design experiment^. Check for* safety. 
A * * Carry out the experiments. 

Measure t/ie amount of water collected. 
• . Measure the time^f collection. 



III. Summary 



Water can be cleaned or purified by, various methods incldjfrig 
distillation and filtration. 

1 

Water samples which look clean may not be pure. 

Water c*n be purified naturally. Natural processes can also 
be speeded up by humans . 
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Getting Water Pure Again. 

Notes ' 



I. Preparation- . \ * 

Prepare sample's of unpure water for. each* group of students. For this 
activit/ groups of 2-4 students are most appropriate. The samples can be 
prepared by mixing some soil in wa^er or add substances like coffee cream- 
er, nutmeg, or similar to water samples. The samples can be placed in 
baby .food jars or similar_containers . Samples of about 100 ml- per group 
are sufficient for this activity. 



\ 



Prepare at least one or two samples of tfalt wat^er. Sea water may be 
used if available.. This will prepare the class 'for later discussion Of 
desalination of water'. . ' r * 

Materials needed in "addition to the nater samples are difficult to 
predict since students are asked to invent their own methods of water 
puri-f ideation. A probable list of class supplies is shown below,. Students 
can be -asked to supply most, of the needed materials 

iars of va/i ous sizes 
sand and gravel 

heat source (candle, alcohol lamp etc.) v 

aluminum foil 

test tubes 

test tube clamps 

clear plastic wr;ap * 

tin cans of various sizes * 

rubber bands ^ • 



U, Student Acti 

To introduce the^acfcivity ho%d up samples of the'unpur.e water. 'Ask 
if these look like drinkable samples. Point out that sometimes water gets 
j contaminated through natural processes such as run off or through use of 
the water in homes and industry. Ask the class to list the ways that 
wetter can be purified once more. List the student suggestions on the board 
* or overhead projector. Accept any methods students suggest. * , 

Divide the dlass into groups of 2-4 students each. Have them follow % 
the directions on the Task Card. Several possible methods of purification 
^ are shown below. Students will -surely invent additional methods. 
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Filpation 



Filtration purifies wateX 
by removing particles 
^/^Buspended in the water 
as it passes through the 
sand and gravely This is 
a natural water purifica- 
tion method commonly 
found in streams and 
watershed areas. (Filtra- 
tion may not always comp- 
'pletely purify Water.) 
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unpure water * 

tin can with 
holes in bottom 

fine sand 

course sand 
gravel 

gater with particles 
removed collected 
in pan 



Distillation 



£lamp 




ork 



cold watt 
beaker 



sample of' 
unpure water 




clean wa£er 
collected in 
jar 



-heat 
source 



Distillation purifies water through 
evaporation. Clean water is collected 
in the jar. Impurities are left be- 
hind in the test tube. There ^axe a 
great many variations in this design. 



Solar 'Still 




unpure 
sample 
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a 

a 

• 

• • 















unpure 
sampLe 



The solar still uses the sup's energy to evaporate water. This ' 
is a common survival technique in dry areas of the world. Cover a* jar,* 
Gdn, or terrariujn with clear plastic wrap. Place a small stone "oirtbp to 
make a depression in the pla'Stic covering. Place tHe still in sunlight. 
*Wa£er j evaporated? from the unpure sample will collect on the plastic, wrap 
and run down, to tire .lowest point of the depression made by the small storie 
By placing a jar^under the depression, clean water can be collected as it 
drips off the plastic wrap. There are many variations of this design. 

Students can measure the amount of pure water collected ( in milli~ 
liters, inches in »r, etc.) and the time needed to collect the pure 
water, The^ucan- thrn graph their data. 



ADDITIONAL Afj^WTIES 

* Students are^asked |o design an experiment to test the effect of 
fcheir purified water orrpxants. A possible experimental design is shown 



below. 






DODO 

Control* - Tap Water 




Experimental - "Pure Water 1 ' 
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Select eight plants ^11 of the same age' or -plant seeds to grow eight 
new plants. 



Place the plants- in the same amount and type of soil.* 

Place the eight plants Where they will all receive the same environ- 
mental exposure. f ^ 

S - 

Water the plants, regularly . Water' 4 with tap water; water 4 with 
"purified" water. B^ sure the plants get the ■ same amount of water at 
approximately the same time. 

Measure and record results on growth, color, general health, etc. 
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Student Activity " 4.2 




Speeding Up the Process 
QuesTi^n 

methods do people use to recycle 



Discussion 

w _ 

Today roost city and industrial waste is 
transported through a complex sewer system 
to a sewer treatment plant. Here mechanical , 
biological* and chemical processes lower the 
amount of impurities. After the impurities 
are removed the water is released. Th'e sewage 
treatment plant speeds up^fhe natural processes 
of purifying water. 

YOU WILL NEED TO ASK QUESTIONS' 

How much sewage do you produce in a day? 
Your family? Your class? Your school? 
Honolulu? 

How much sewage is that in one year? 



r c uuca the acw^gc^frOui y 
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What kind of sewage plant do you have in your 
community? What happens to your sewage?, " , 

/■ How much does the sewage, treatment plant cost 
to operate? How much does it cost you to operate it? 

Where does the treated y&tex^ go*? 

HOW TO DO IT , ' 

0 * 

The average person uses about L5Q gallons of water 

per day and produces about 120 gallons of sewage per 
day. Use this information to calculate how much sewage 
is produced in vour community? 

Find out what agency\con t rols the sewers and 
^wage treatment: plant in your community. 

Ask* them f or (the *fnf o rmat ion you need. 

y 

Sharing the results 

Make a sketch of the sewage treatment plant in 
your conHnunity. Show which processes are used to 
purify the *water. Show what happens to the treated 
water. 

What is meant by - primary |f secondary and 
tertiary treatment? 
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Speeding Up the Process 
"Digest 



I. ^Preparation 

Prepare transparencies. 

Arrange for slide/tape presentation of Department 
♦ of Public Works. 

c 

Gather information about local sewage treatment 
plants. 



Vocabulary 

primary ^ 
secondary ^ 
tertiary 
effluent ' 
sludge 

trickling filter 



II . StuCent Acxh/ity * ' 

* Question: What Jmethods do people use to' recycle water? * 
Calculate how much sewage is produced. # 

Find out where the sewage goes, Department of Public Works Wastewater 
Management Division, 523-4429 . 

the sewage is treated. 




i if* Summary 

Make a sketch or model to show w?re<e the sewage goes and what happens 
' to it. 

; Sewage treatment plant speeds up the process "of -cleaning the water. 
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Speeding 'Up the Process 



Note^s 



Preparation * 

t 

The following transparencies should "be prepared for this activity. 
Transparency masters are provided on tt\e following pages 

- stages of ,sewage treatment 

- septic tank operation 1 



A 10 minute slide/tape presentation is available from the Department 
of Public Works, City & County of Honolulu on clean water and pollution. 
A short fluiz is alsg provided. 

) 

The Environmental Protection Agency also publishes a Primer on Waste 
water Treatment . This booklet contains colorful pictures and explanation 
of sewage treatment methods. Copies are available from: 

Environmental Protection Agency 
Office of fublic Affairs (A- 107}' 
' Washington, D.C. 20460 \ 



Student Activities 



Have students recall their experiments, with purification. of water. . 
Ask what happens to water that they use or dirty in their activities. 
DisciisVwith students where they think the sewage water goes. List their 
ideas on the board. •There are several different things to do in this 
=ac€ivity. You may wis|i to group students and share the responsibilities. 
Groups can then share their findings at the end of the v activity. . 

Have students w calcutate/how much sewage is pr^uJUiced each day by 
, their own family, their school and their community. . Calculate the amount 
of sewage produced on Oanu assuming a population of 800,000 people. The 
average person produces about 120 gallons of sewage each day. 

Depending uppn where the community is* located the sewage of the 
School will go to differed places. The Department of Public Works, 
Wastewater Management Division of the City and County of Honolulu, is res- 
ponsible for sewage treatment on Oahu. There are sewage treatment plants 
at Ala Moarte^KailiKi, Kaneohe, Makakilo, Pearl City, Wahiawa, and Waian^e 
The Department of Public Wojks can be called for information on which 
plant feceiveii the school sewage and what water treatments are provided > 
at the plant. A field tri£ jto the 'local^ewage treatment plant may also 
be arranged. See Student ^(Xivity % £.4 . 

Sewage Treatment plants ^ Hawaii following EPA regulations use 
primary, secondary, and* tertiary stages of sewage treatment before releas- 
ing the water back into the environment. 



Primary ^Treatment 

As sewage enters a plapt for treatment it flows through a 
screen which removes large objects that may clog pumps. Some ' 
plants use^ device called a commi-nutor which screens out large 
objects, then grinds them up. After the sewage is screened it 
passes into a grit chamber where sand, grit, cinders and small 
stones settle out. This -unwanted sand and gravel is ofben used 
, f or landfill. The sewage then passes into a. sedimentation tank 
where finer particles are allowed to settle out. 




Bavc Treatr»ern 

Primary Stage 



Secondary Treatment 

The secondary stage of treatment removes up to 9QZ of. the 

organic matter in sewage allowing bacteria to-decompose it into 

harmless substa-nces. This is done in one of two ways, by using 

a trickling filter or -An activated sludge process. 

* 

A trickling filter is simply a bed of stoats from three to 
six feet deep through tfhich the sewage passes Bacteria gathered 
on the stones consume most of the organic matter in the t sewage. 
Cleaner water trickles through pipes in the bottom of the filter. 



A. more common technique used today is the activatefT^iudge 
process because it speeds up the process of decoj^G^Aon by 
pimping air into the sewage. The additional a^/enab^es bacteria 
and other' tiny organisms to grow ^Tlceffrodrfce. r4pidly x resulting 
in a faster decomposition of sewage. \^ 
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ACTIVATED SLUDGE 



Baste Treatment 

Secondary Stage 



The activated sludge process requires less land space than 
the trickling filter and is free *of flies and odors but is more 
costly to operate. 

Tertiary Treatment 

Some cities have installed tertiary sewage treatment before 
releasing water back into the environment*. Tertiary treatment 
Involves quite sophisticated processes including ' the use of 
absorbents, chemical exchange, reverse osmosis and ozone fcreat- 
mqpt. These processes remove chemicals which got into the water 
fpom the use of pesticides, fertilizers and other industrial 
products. The water, then called effluent ,is released back into 
a stream or into the ocean. \ 
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Septic Tank . 

Jn rural areas where no community sewage system exists a 
septic tank is usually buried* in the ground to treat the house- 
hold sewage. Waste water from theihome flows into the tank 
where bacteria in the sewage breaks dewn organic matter. Cleaner 
water fldws out of thS tank intp the ground through subsurface 
drains. The sludge in the bottom of the septic tank must be * 
periodically cleaned. 4 % 
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III. Summary 



Have students make a sketch or model on the bulletin board of"Vhe 
general operations of the sewage treatment plant. Have them show sewage 
inflow, primary, secondary and tertiary treatments, and the, effluent . , 
• Wff&rever possible Kave them identify the system used in the plant which 
treats their 1 sewage . Allow students to be creative in designing their 
sketches or booklets. 



Point outVhat the sewage treatment plant uses natural processes to , 
clean the water. In the sewage treatment plant the processes are greatly 
speeded up through technology. 
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Student Activity 4. 3 




Water From the Sea 



Question 

Why don't we use sea water? 

i - St N 
Discussion 

Hawaii is surrounded by ocean. 
Changing salt water into fresh water is 
called desalination. Why don't we get 
our pure water from the ocean? 
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Questions to ask 

How can we get fresh water from sea water? 
Can you demonstrate a process? 

Do other places get their water from sea 
water? Which places? 

Why doesn't Hawaii use ocea^ water to get 
fresh water? <* 

HOW TO' FIND OUT * 

Demonstrate how to desalinate water. « How 
much does it cost in time? In money? 
In energy? 

Find out how much desalination costs per 
* 1000, gallons. 

Find out how much 1000 gallons of water * 
currently costs from the Board of Water 
Supply. m 

HOW WILL YOU 'TELL THE STORY? 

Write a story describing a community 
that uses desalination to get -their fresh 
water. Be sure to tell what the environment 
of the community is~ ltke and why they use 
desalination instead of other ways to gets' 4 
water. 1 

/ • 
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Water From the Sea 
Digest 



I. Preparation 



Obtain some sea water. 

Collect flasks, stoppers, hot plates for desalina- 
tion. 



Vocabulary 

desa] ination 
distillation 



II. Student Activities 



Question:* Why don't we use sea, watery 

. Distill some sea water. 

r « - v 

Discuss, desalination. 

Note its high cost. ? 



r 



III. Summary t ' 

Write a story about a community that uses desalination to get its water. 
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Water From the Sea 
Notes. 



I. Preparation. 



This is an optional activity . Desalination can he, used 
to obtain potable water from brackish water or ocean water. 

- 2 flasks, 250 ml ^ 

- heat source; candle, hot ^)late, etc. 

- stopper, one hole to-fit flask 

- glass tubing y 
*► - salt water 

- rubber tubing 



\ 



II, Student Activities 



Tfte-saltcan be removed by desalination ,^ 
process thatsonSe^fttudents ( may have employed. 



An island state surrounded by water would seepingly never 
have to»worry about a water supply. However as moa£ student^ 
are very much aware, -the ocean water is undrinkahZe. / 

* 1 distillation 

In Activity '4.1. 
Desalination is very expensive to use in ^hns of energy and 
machinery cbsts to provide fresh water. Only in places where 
other alternatives are not avai»ble is dfesalination a viable - 
method of obtaining fresh waters % Places/such ate Israel have 
turned to desalination to provide some ft its water needs, but 
the -costs are high. Currently # the Board of Water Supply in 
Honolulu charges about *77c7lOOO gallons* While desalination of 
sea water would cost about $3.00/1000 gallons. 

/ Demonstrate, or have students demonstrate the desalination 
of iea Water. A simple apparatus is shown below. Have students 
measure the length of time taken to distill the water, and the 
quantity of water obtained. Students can compare the water 
sample by tasting each. m 




ollection flask 



ice water 
bath 



♦Current. as of November, 1980. 
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III. Summary 



Some communities must use desalination, particularly 
some arid places in Israel,, some island communities, etc. 
Encourage students to be creative 'in imagining and writing* 
about such >a community. Have them focus particularly on 
what the environment of the community is like. Point out 
that under certain circumstances desalination is a reasonable 
alternative for obtaining fresh water. 



< 
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Student Activity 4.4 



t 



GETTING THE INFORMATION STRAIGHT 

I. Activity 

Visit a sewage treatment plant. • 

II. Discussion 

Many of us do not think about the water 
we use, especially after it goes down the 
drain.- Some people in the community earn 
their living by providing' water and sewer 
service. What do such systems look like? 
Who are the ^people who provide such serviced? 

Where to go 

Arrange a field 'trip to the local sewage 
• treatment plan*,* 
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What to do 

Identify the different parts of the 
out what the following are: 



screening 

grinding, comminution 
pumping 



primary clarifier 
trickling filter 
final clarifier 
, sludge 




One hundred gallons of sewage per person per 
day. One gallon is 3.785 liters. Density of sewage 
is about that o'f water. Then, you produce about 380 kg 
of sewage per day. - If you weigh 60 kg, how many times 
your weight is 380 kg? 

(1 liter of water *=>1 kg.) 






Wakr 




for 
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Getting- tk^ Information straight 
Digest 



• / 



I, Preparation 



plant. 



Arrange a field tr^jvto the local sewage treatment 



Vocabulary 

screening 
shredding 
comminution 
Parshall flume 
pickling filter 

r 



II. Student Activities * 

Activity: Visit a sewage treatment plent. 

Prepare to ask questions about the types of treatment used, where the 
effluent goes. Identify the different parts of the Plant. 



III. Summary 



Add^the information gathered on the field trip to the sketch or model 
of the sewage* treatment plant made in Activity 4,2. Make any necessary 
changes. 




Student Activity 4.3 




The Person From the Sewers 



I. Act^ity 



Invite a guest speaker from the 
Department ' of Public Works to explain 
the sewer system -and the sewage treatment 
plant. 



'/<r 




4 



YOU WILL NEED TO ASK QUESTIONS- 

F^nd out what tfte words you don't know mean. 

What -does the Department of Public Works do? 

Find out what primary, secondary and tertiary 
treatment* are . 

Find out- what happens to the effluent from the 
plant. ~ , ' 
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ASK THE SPECIALIST: 
Why diti you decide to do this kind. of work? 
How "did you prepare tox the job? fc 
What do you do? 

What are the. 'problems of doing your job? 



Prepare questions of your own. De- 
cide who will as;k the questions. 






Summary* 

Write a story describing the life 
of several raindrops from th£ time they 
fall to the ground to your house, and 
back ^to the air again- Identify as 
matfy different life stories as 'you can. 
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The Person From $ewers 



I . -Preparation ' * , . 

Call the Department of Public Works and invite a 
speaker to talk on the Department and its respona£biliti€ 
the waste water management Division, and particularly 
Sewage Treatment. 



H. Student Activities 



Activity: Invite a guest speaker, 



Ha>4 students prepare cfuestions for the speaker to ansVer. Be sure they 
know 'who will ask the questions. 

' v . , / 

' 'Make the introductions a^dalloj/ the plass to interact witlj^he speaker. 
Set a time limit if yotf^ust.-J^. t ^ o 




III*. /Summary 




^ After the speaker leaves discuss the presentation. Were all* the questions" 
answered? Do students know general] ^* ou t* the role and importance of the 
Department of Public Works? ( 

ifjs is the last activity in Section 4. It's a g<3bd time to summarize. 
Have ^students write about t^he alternative pathways ' water can take through the 
environment. Encourage students to share stories.- f * 

A * 



c 
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Section 5 



Water Issues 



Inst ructional Goals 
^ H ' 

When faced with decisions concerning the iSe'of terrestrial arid es traterrejstrial 
resources, students' will select practices developed in recognition of present 
and future environmental and human needs. 

Students wiill demonstrate theit awarencess and knowledge of population processes 
and dynamics, , 

Students will examine optional courses of action and theit consequence for im- 
proving the quality of life and will support those that will provide optimum 
shorthand long-term benefits for society and the environment. 



\ 



Instructional Objectives * * 

Locate Resources in the neighborhood, community and country whicfci are undergoing, 
~ L ~~££^V ' _ Sc, SS, H,4lS, LS 

Identify "pVtoblems involving soil, water, air and j>lant life in the community 
and suggest^anS defend possible solutions to the problems, # . * 

y Sc, SS, H, N 

Describe some asjjfict of life in Hawaii* that has changed in the last two hundred 
years and relajfe thi^hange to population changes, SS, LA, HS, C 

Observe and identify types of pollution that affect the quality of life, 

, . Sc, SS, H, Aft, Music, N 

n • % 4 

Give examples of steps which might b<* taken to prevent or minimize pollution by 

some of the following: self, family, neighborhood, industru, toWhs /"titles, 

countries, states, federal govermtfent, United Nations, nations of the world, 

Sc, SS, H, C, V 
> 

Survey the community feo determine attitudes of individuals, fann^$, business- 



persons or others about pollution control 



SS, H, Sc, C, V 



Dis<$t*e reasons why laws have been estgfcHSfied tb reduce'pollution, protect 
wildlife, protect plants, or protect ft* environment in some way, 

H, SS, Sc, V 

Explain how the uneven distribution of natural resources affects the citizens 
of various countries including the United States, SS, M, C 

i ^ 

STugget political, social and economic reasons for proposing laws about usJKof 
'natural resources, p . > Sc, SS, H, C 

» * 

Design a. dramatic production to illustrate the dependence of plants and animals 
upon water as a resource, ' , Sc, LA, N * 
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Cite examples illustrating how water management and conservation' practices 
have affected the usefulness of land. SS, Sc ^ 

Identify individual and community practices that affect quality of bath fresh . 
and marine water resources. Sc , SS, H. 

Illustrate how delay increases the cost of cleaning up water, - \ 

/ SS, M 

Discuss whether new laws, a concerned citizenry and new technology will enable 
humans to maintain a livable environment. H, SS, Sc, V 

" * — 

Performance Expectations 

Identifies causes of local environmental problems. ^ \ 
Uses a variety of resources^ gain information on environmental matters^ 
Explains -the effects of environmental changes on recreational opportunities. 
Describes the impact of various" industries on the environment. 

Describes the, natural resources needed by various industries and relates the \ 
locations of those industries to available resources. 

\ t 

Explaiii the nfced for rules to protect the^ environment . , i 

Identifies staW or federal government agencie£ primarily ooncerned with, environ* % 
mental management or confrol." ' * / 

Lists a number of environmental factors which may affect the emotional or physical 
health* of- human beings. / 

S \ 

Cites examples of negative and positive ways human beings can change the environ- 
ment. 

Identifies 'and describes environmental factors which i$£luence the beliefs of 
different cultures. rm , v 

Identifies specific contributions one can make to help human beings live in har- 
mony with the environment. Y * 

Describes the effects of environmental changes on the beauty of an environment . 

Explains how environmental factors such as .noise level or air quality may affect* 
the emotional and physical health of human beings. «> 

Identifies non-governmental groups primarily concerned with environment matters. 



. 13o 



Essential jfeompetenctes t 

Read and use printed materials from daily life., 
Demonstrate writing skills common used in daily life,. 
Reach reasoned solutions to commonly Encountered problems. 

Distinguish fact from opinion in TV« dnd radio news broadcasts, advertizing, news- 
'paper and magazine articles, and public speeches. . 

Use resource^ for independent learning. 

Demonstj^ate knowledge of the basic structure and functions of national", state 
and local governments. ^ 

Dembnstrate knowledge of lmpgrtant citizen rights and responsibilities. 

• \ ( 1 

Section Objectives * ***\ * 

# ; ;\» 

Identify problems/conf liets/is^ues related to water. n 

Conmunicate fin'dipgs acquired through research. * % , 

Use current event articles as f^&Aivce of information. 

Practice -classification skilly 

Use' art as a means of coma^U.cation. 

Use drama as a mfeajis «comi|iunication. 

Practice resitfitc^kills . > ~) . 

Graph and visually^fc^present/ data. 

Use and construct maps as- information sources. » - „ 



i 
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I. Observation 



Studenfrff&ctiyity ,5 




Is There a Problem? - V" 



Water is a topic that frequently* qjmes up in the 
newspapers. What aj'e the ways in which water is 
mentioned? « 




II. Discussion 

You have learned many interesting things 
about water. Ail the water that we will .ever have 
is* located somewhere within the water cycle. Water 
is a. very' essential , vital resource. Many people 
need clean water to use for* a variety of dif- 
ferent things. 

Activities * • 

Included' with this ^activity are several 
newspaper articles written about water. Re£cT 
S these article© to determine: 

1. a) What does the article say about water? 

Does it discuss the uses, th$ amounts , --the 
cost of water, the cleanliness of the water, 
.etc.? 

b) What is the position or opinion fcf the person 
whd wrote 'the article? - 

c) Are several opinions expressed? 

d) Is a conflict'-mentioned either directly or 
indirectly? What is it? 




F5 



n 



2. Either by yourself or with one or twb othets-, go through 
the newspaper, articles you have/ compare them with issues 
that may be mentioned in your science and social studies 
-» books, -and make categories <y w f wate^ issues. DoeV a prob- 
lem emerge? - 

H6W TO tELL ABOUT IT - " - 

Choose one .ojrjiore of- The^following ways to share what 
you h^ve found vQi^t with the others in your classy 

1. On a large sheet of^^utcher paper, list findings or prob- 
• 4 lems thai were mentfoneS fn the news article list yours 

in the space set aside for your group. Be prepared to dis- 
cuss the 'issuer or problems you found. 

2. think about the problems. Who expressed the problems? 
Think how that persoti or group of people might he re- 
presented in a drawing, (Example: a person with a rake 
tQ show farming a person with a Jfishing pole to show 
fishing; a person*-standing in a cane field to represent 
sugar growers; etc.) Now in a cartoon fashion, ^aw a' 
person and show what" he or she might say I Put the w 0 rds in a 
"balloon 11 coming from his /her mouth'. % ' 

3. Write a short summary of ttye article - only the main . 
ideas. Then with a small grouf> think how'you /rould "act 

c out" the article. 'Prepare a short skit to present to 
the class. You might waftt to make name signs (farmer, * 
f isherperson, homeowner, tourist, eta.) for the players. 
If you can find any jausic that would provide good back- 
ground music for your situation, include it. 
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I. 




Is There a Problem 
Digest 



aration 



copies of newspaper articles (Sample- articles 
are supplied.) large sheet of butcher paper 
class organized into groups, if desired 



Vocabulary 

opinion 
conflict 



II.' Student Activities 

1. Studlnts will read the newspaper articles ,to*identify particular 
issues related to water. 

2. Students vill relate issues mentioned in news articles to' issues 
mentioned In social studies or other texts. 

By listing on butcher paper , illustrating in cartoon fashion/ or pre- 
senting a summary skit, students will^hare what they learned from the 
water-oriented newspaper articles, ' 



III. Summary 



#his lesson emphasizes the current state-wide concerns with water 
issues. * 
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Is there a Problem? 
4 Notes 

Dividing the class' into groups might provide a solution to reading 
problems in working with the tfews articles. If possible, each group, should 
have one or more capable readers. 

An alternative to t:lass or group reading of the articles would be for 
the teacher to briefly outline or summarize the articles and discuss the 
issues with the total class. This approach is advisable if the teacher # 
feels that individually the students might not be able to single out the 
main points in the articles. 

The answers to questions asked dn the activities section are given. 



Planning ahead: 'It is preferable for all students to do each activity 
card, However, ^if limited time is, a problem, for the remaining activities 
in Section 5, the class may be divided into groups with separate groups 
assigned activities 5.2, 5.3, 5.4, and 5.5. After completing the activities 
individual groups can then share their finding with the rest of the class. 
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4 Particular Paint at View 



Honolulu Is Not San Francisco 




ty Norton G. Koch 



'architect 



IGHT not *be majof dtffereece between 8m 
ladies' cJube, I / Francisco and Honolulu is that Sao 
efforts deserve be ttor ■F rancisco can support a growing 
' George Whisetund's density tf st chooses fa drown in peo» 
Pie ^ — 

Honolulu can net unless Honolulu 
wanu to live tike some of the people _ 
in Calcutta or Ketfhnendu or Shang- 
hai . 

Years and years ago San Francis- 
co discovered the city wells would 
not support- its growing population. 
The Hetch Hetchy reservoir located 



condescending remarks: "I dm 
afraid they doal really understand 
the prohfcnr and "Cot out at your 
dream world**. 

Whisenand is an able architect and 
quite naturally his dream world, his 
wh ole Pic , lo the design at buildings. 

To be fair, I must ads** that I lie* 
some of the high rises; some are in- 
deed beautiful structures. I live in 
one of them. 

It was built on a site that original, 
ly had four houses and four families. 
My *-noor huikting houses 17) fami- 
lies where previously there* were 
only four. That's the increased 
density taa.t Whisenand is seokteg 
lor. , 

Honolulu now has both ends of the 
spectrum The open estate, way of 
life, and people density, layer on 
layer. Which to choose, or, what 
tack must we pursue? 

Whisens ad, caught up In the archi- 
tectural world, unfortunately rs&otv 
elites incorrectly that "Honolulu's 
problem Is basically the same as 
every other metropolitan) community ' 
in the world". Taking that as his 
departure point Whisenand is al- 
ready far far off the mark. 

Honolulu's problem is" decidedly 
NOT the same as ever* other urban 
community such as Shanghai or Sao 
Francisco- 

SAN FRANCISCO, for example; 
has crammed its people into every 



Morton Koch to fees fast** 
with tho pramhas of 
occhltoct Ooorgo Wfcf*»~ 
nand #n tho protdoats of 
Oahu, partkulorty os they 
portal) to wafer. 

Koch, protidont of tho 
storw fobulou* Thing** ho* 
m background In ongln—r* 
Ing and gaology. Ho ho* 
dono rosoorch on ground 
wator with tho U.S. Army 
tnglnoonf In 
Thollond. 
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niche within the »c It J limits. High 
rises jut up everywhere and some 
are quite beautiful. 
' There ere few more striking build- 
ings in the world than the pyramid 
Trans-Am building in San Francisco 



Harlan O. Koch 



SO miles away in Yosemite was tap* 
ped and water is piped all the way to 
San Francisco. 

Los Angeles, New York City, Hong 
Kong and Shanghai also support 
their millions with water piped from 
far dutant reservoirs. 

These are reservoirs that Honolulu 
does not have and never will have. 

Whisenand has to face up to the 
fact that we are on a small speck of 
island approximately 2.500 miles dis- 
tant from the nearest other water re- 
source, the Mainland. 

Sense mention the desalinize tlon of 
sea water ss ,betag Just over the 
horizon and that's pure wishful 
poppycock. The Arabians literally 
have money to burn hut even they 
have discovered that to desalt sea 
water is an ultra-expensive project 

We could flush toilets with sslt 
water if any of the architects had 
such special plumbing ai a part of 
their Honolulu building specifica- 
tions. None have. So Honolulu's 




problem is tar from being basically 
the same as every other city of the 
world. What then happens to para- 
dise with increasing people density? 

WHERE FOUR FAMILIES of 
wjter-users once live, there are now 
173 families stacked in the same 
Waikiki space. That's just one build* 

TheyTrVell busily flushing toilets, 
washing clothes and dishes, and 
hopefully taking showers. 

As long as government make* sir 7 
legal to stack people then all the 
cries of the Marilyn Bornhorsts will 
be for naught 

* Just a few months ago g o ver nm ent 
was telling you not to water you? 
lawn or wash your car because all of 
the island's water resources were 
alarmingly drying up deep in the 
bowels of the island. 

Sugarcane planters were being 
told that the industry used too much 
water, and H had to go; developers 
want to stack people on those planta- 
tions and people don't use mtfch 
water — they say. 

And at this same water-short peri* 
od the hell-bent government was 
issuing even more, building permits 
lor greater and greater people densi- 
ty, almost with reckless abandon. 

So, no nutter what a developer 
tells you, or a government servant 
devoted to a particular developer 
group tells you, or any of those as- 
sociated with the big bulking 4rade 
attempt to tetl you, it is s pure scien- 
tific fact that Oahu has^a fixed ca- 
pacity for underground water stor- 
age 

la wet years, such ss this past 
winter, we will have more than 
enough. In/past dry years, even 
without the planned new hordes of 
people, we did not have enough 
water. 



WE QANNOT REFUSE to let peo- 
ple come to Oahu; that is not only 
un-American, it's ridiculous non- 
thinking. 

However, if there is no place for 
them to live without someone else 
selling out. then they will not come 
(to stay! unless they camp oatt You 
guessed it Highiy-mtritfedfailding 
permits will slow d ownj lfe island's 
runaway population explosion. 
Admittedly that's a little unfriendly. 

I wpuld hope that we do every- 
thing intelligently possible to main- 
tain our island paradise. That we do 
noi ruin the quality of life through 
people sucking and our inability to 
later support this stacking. 

We do have a special problem in 
Honolulu unlike almost any other 
growing city in the world! 
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Honolulu is* not San Francisco 
/ Teacher Notes 

(a) What does the article say. about water? Does it discuss the uses, 
the amounts, the cost. of water, the cleanliness of water? 

The article states that Oahu has a fixed and limited capacity for 
water storage. Amount is the issue focus. 

(b) What is the position or opinion" of the person who -wrote the article? 

Koch's opinion is that Oahu's fixed underground water storage neces- 
sitates limited population growth. He advocates restricting build- 
ing permits as a me*ans of .slowing down Oahu's population "explosion 11 . 

s 

(c) Are several opinions expressed? What are^they? 

Whisenand, an architect, sees increased density (more people in the 
same space) as a common problem for large cities. He advocates 
doing what other cities h#ve done - build more high rises (apart- 
ments, condominiums) to accomodate the increasing population.' 

Koch feels that Oahu's limited water storage dictates limiting popu- 
lation growth. 



1. 



t 



(d) Is there a conflict mentioned either directly or indirectly? What 
is it? 

Yes - whether or not Oahu^s population growth should be limited 
because of our limited water storage or; Oahu could accoimnod^te its 
increasing population through the building of more apartments, con- 
dominiums, etc. , \ 




In this particular article it is interesting to note Whisenand's (the 
architect) somewhat biased stereotyping of women as seen in the first para- 
graph. If none 'of the students ""tommen ted about this, you might want to point 
it out. 
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Hilo Coast Sugary 
in 'Imminent' Pei 



By Uewellyn Stone Thompson 
Big ItUnd Cormpood+nt 

PEPEEKEO. Hawaii— "The 
Htio Coast area is in imminent 
linger of going undf r" and needs 
stale and federal help for its ail- 
ing sugar industry. Terris Inglett, 
vice president of the Hilo Coasi 
Processing Cooperative, said yes- 
terday. 

Ingiett issued the call for help 
ro state legislators last week and 
igain discussed the urgency of 
he problem at a news conference. 
Participating in/the news confer- 
ence were Stephen Knox. Mauna 
<ea Sugar 06. vice president, and 
Krancis Pacheco. president of the 
United Cane Planters' Coopera- 
tive 

. The Hilo cooperative (HCPC) is 
owned by C. -Brewer's Mauna Kea 
>nd the 350 smell growers making 

jp the Vailed Cane Planters' 
Cooperative. * 

Mauna Kea and the independent 
growers are equally represented 
m HCPCs board of directors, al- 

hou<h Mauna Kea provides about 

0 perceni of the cane which 
HCPC processes. 

Inglett said Mauna Kea last 
year lost 14.75 million and inde- 
pendent growers lost $1.3 million. 

THE ORIGINAL membership of 
he United Cane Planters has fair- 
n from 400 members in 1971 
*hen HCPC was formed, to SS0\ * 
These growers plant areas rang- 
ng from one* acre to 700 acres* 
with the median being 25 acres. 

Aa Independent growers one by 




one cease production, Mauja Kea 
Sugar is obligated by contract 
with banks to take over all but 
marginal lands and continue 
planting. Pacheco said. 

But as more and morej inde- 
pendents go out of production. C. 
Brewer will become increasingly 
unwilling to underwrite the grow- 
ing losses of Mauna Kea/Sugar, 
he said. When Mauna K*a goes 
out of business, HCPC wiif follow. 

The economic impact jbf some 
independent growers going out of 
business has not been felt so far 
because many of the independents 
are part-time farmers who have 
other sources of income. : : ' 

But if the entire H&o coast 
• sugar industry collapsed;- 910 •per- 
sons would lose direct employ- 
ment and 2.0*4 secondary jobs 
would be lost, the iadust/y cal- 
culates. . V 

ABOUT 3.000 people adied to* 
welfare roils would cost the^staie 
about $16 million a year, IAglett 
said. \ 

So it is in the state's interest to 
assist with requests the industry 
made last week to the governor 
and legislature. Those requests in- 
clude subsidies growers whp 
contribute to biomass utilization 
(HCPC power plant is 75 per cen| 
powered by bagasse), long-term; 
low interest loans to retire cur-i 
rent high interest debt, a crop; 
loan program for independent-: 
growers, and assistance for- the I 
solid waste disposal program. 

Before environmental restrict.; 
fions were imposed, dirt washed 
Mf sugarcane at the mill was I 
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damped in the oaean. Now Si 7 
Stilton per year u/ spent to clean 
waste water front the mill of dirt 
and bagasse. 

H9PC is .trying to help itself by 
cost reductions including less 
overtime, forgoing some mainte- 
nance, atterrtoting to extend its 
loans, hiringlfewer outside con- 
tractors, and [reducing the oil it 
burns te generate electricity, In- 
glett said. 

HCPC produces 22 percent oi 
the Big Island's electricity, but is 
locked into a contract with the 
Hawaii Electric Light Co. and lost 
$243,000 last year, he said. 

INOLsWTlJENIED that' the 
news conference was designed to 
a/fect negotiationi on the sugar 
worker's contract whitjh expires 
it midnight tonight The ILWU 
s has asked for a 60 cents per hour 
wage increase. The sugar indus-' 
try has proposed no pay raises for 
workers at Mauna Kea ajid 
HCPC. which the industry claims 
are "distressed" companies. m 

Pacheco said he feels "a little 
btLoptimjstic" that Congress will 
pass some kind of sugar relief 
legislation this year, 

But President Carter should be 
more aware qI the damage for- 
eign sugar is doing, Inglett said, 
suggesting a telegram to „ the 
president reading, "bear Presi- 
dent Carter, do you want a 
domestic sugar industry or don't 
you?" 

Carter has set a "target price of 
IS cents per pound* not enough to 
save the industry,' 4 he said. 

/ Til 




INVIROKMINTA^ WORIV-Or* pLthe slope require^ 
wownetttof proh^ci^ clings, whkfc the Hilo Coos* uyor grew 
soy cost mem m^rw/, is this series of 14 ferroced ponds, ! f© tr< 
soiHrom dirt-lo«J#n woter from the mill of Pepeekeo/ About 1,7 
Wn of soil o dcf/ ore deposited in the ponds before the deonir 
piont woter reocpet the. sea. 
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Hilo Coast Sugar in 'Imminent' Peril 
Teacher Notes * 

(a) What does the article say about water? Does it discuss the uses, 
the amounts, the cost of water^ the cleanliness of water? 

One of the steps required by environmental protection rulings, which 
tjie Hilo sugar growers say cost them money, is the cleaning of waste 
water before it* is dumped into the^ ocean. This' .article focuses on s 
the cost of cleaning waste water. 

(b) What is the position or opinion of the person who wrote the article? 

Inglett, vice-president of the Hilo Coast Processing Coop, says that 
sugar growers'may go out of business because of financial problems. 
One large expense suffered, by the sugar processers is that . of clean- 
/^-±&% the dirt and bagasse from waste water. 

(c) Are several opinions expressed^ What are they? 

The only opinions expressed in the article are those of people in- 
volved in the sugar industry. 

(d) Is there a conflict mentioned either directly or indirectly? 'what 
is it? • " • * 

K < 
Indirectly a conflict is implied. Whether or not the state and 
federal governments will help the sugar industry in solving some of 
its financial problems is the primary issue. The article gives * 
background information from* the sugar industry's point of view as' 
to why some of the financial problems exist. Part of the financial 
problem is the cost of protecting the environment by cleaning the 
waste water. 
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Windward 
Water 

Waikane can be developed into 
country estates, with swiriiming 
pools and the whole bit, but Waihee 
farthers cannot have the water that 
they need. If there is logic in this, it 
escapes me Just as it escaped 
Charlie' fceppun as a result of the 
Waihee water court decision. 

Small wonder Charlie's righteous 
outburst of anger at the legal victory * 
that left the taro farmers without 
sufficient water! For the logical key 
to the whole planning process on our 
island should be water. 

There is land on Windward Oahu, 
land which probably supported a 
large Hawaiian population when 

rtr was not being diverted to 
r uses and was not extravagant- 
ly flowing into sewer systems. 

The big difference with Uro farm- 
ing is that most of the 4 million gal^ 
ions per day of cool running w«er 
required is not used, but is retqjjped 
to the stream or remains in the 
water table to be available to, the 
next user. 9 

„ It shouJd be alarming to everyone 
that Hawaii is presently importing 
80 to 85 percent of its food, and the 
fuel to transport that food p sky* 
rocketing. " 

The implications are greater even 
than the fight to maintain a simpler 
life-style. We shouldn't wait until too 
late to decide how many people >our 
island can accommodate and with* 
what kind of development. 

We shouldn't wait too long insist 
that our political bodies final ly sen - 
ously consider all kinds of recycling 
— especially our precious water sup; 

ply, 

Does the Board of Water Supply 
ever consider ways of tapping the 
water after it has been used by the 
farmers rather than tapping at Ihe 
original source* 

It doesn't take too many decades 
to turn a lush island into a desert. At * 
the very least, beginning intensive 
conservation education and legisla- 
tion can be delayed no longer. 

UU N. If e'nch 
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Windward Wate* 
Teacher Notes 



Mench supports taro farmers, agriculture, recycling of water and* 



* *intensi^e conservation eduction 



(c) Are several opinions expressed? What are they? 

jse J! t 



^ Only Metlcji f s option is express 




(d) Is tKer.e a conflict mentioned either directly or iatfirectly?y 
is it? 6 ) 




!tly a conflict is mentioned:* Evidently the /Waihee wa'«r~ court 
[decision favored *the water needs of urban development rather than 



the taro farmers. 
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1. (a) What does the article say about water? Does it discuss the uses, 

the amounts, the cost of water, the cleanliness of water? j 

Th'e article discusses the use of water by taro fdfmers* The article 
* makes a plea for supporting agriculture, specifically taro farmers 
* and for limiting urban development in agricultural .areas.. 

, * (b) What is tne position or opinion ofe> the person who wrote the article? 



* * 
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lo Hawaii, quiet streams an<0 
nvers have -a habit of churning big. 
"controversies. « 

It happened in 1959 with the Hana- 



Jands' of questions Hawaii and its 
decision-makers no longer can ig- 
nore: 

Who has more important water 




By Vickie- Oqq 

. Staff Writ#r\ 



pepe River on Kauai. And it's hap- needs^— six taro farmers and their 
pening again, this time with the Wai- * ■ 
hee Stream, which flows in the Wak 
hee Valley of Windward Oahu/^ ■ »' 

The case involving (he Hanapepe' 
ftiver resulted in a landmark Hawaii 
Supreme Court decision that is still 
f winding its way through the courts. 
And. observers say, it's likely that' 
Uic Waihee case will follow the same 
course. '* 

Last' week the waters of the Wai- 
hee Stream were the focus of a trial 
* before Circuit Judge Arthur S.K. 
Fong, who will render a decision on 
Thursday. 

Six Waihee taro farmers are fight- 
ing the Honolulu Board of Water 
Supply because water development . 
projects in the Waihee mountains 
ha\e dropped stream levels. 

The farmers are asking the court 

to halt operations of some wells in 

« •» < 

Waihee to restore a minimum flow . 
of 4 million gallons daily in Waihee 

- Stream — the amount*they say 

t would provide - ^**- cold, rushing* 
water taro needs. In August 1977, 
they won a preliminary injunction 
awarding them 2.3 million gallons 
daily. - #' 

• But the water hprd says the Wai- 
hee sources arsssential for meet- 
ing the wsf^Beeds of Windward 
Oahu re si> 



De**1opment of the vertical water-mature. 



T 

15 acres of taro or 129.000 Windward 
residents? ^ 

• How important is it for Oahu to 
continue to grow tarq — once the 
staple crop of old Hawaii and the 
basis for such Island foods as pbi 
and kau yuk with taro — when it 
requires so much water? \ 

• What is the value of a stream 
and the wildlife, plants, fish and 
human life it supports? ^ 

• How wuM the inevitable conflict 
between people and plants be resolv- 
ed if the population keeps growing 
and the state wants to expand diver 
sifsed agriculture? 

It became clear dufing the trial 
that the balancing of "equities** in 
the Waihee cases «- the unenviable 
task now before Fong — is a mi- 
crocosm of the policy conflicts ycWo> 
be tackled by state and city a^ffn- 
cies, political leaders and the Legist 



storing compartments in Waihee 
began ib 1955. when the board put in 
a tunnel'that siphons up to 4 million 
gallons daily from the dikes. In 1972. 
it added two wells diverting 2 mtHion 
gallons and. in 1976. installed four 
inclined wells with a capacity of 2 
million gallons. % 



*4 The total cost of the Waihe* devel- C ate and develop -^kigfir^ater 
^opments is-$l 6 mtihon. ' ^ more expensive for th<Pcons\imer 

The Waihee case is far from being and any fource of cheap, fresh water 
just a farmer s fight for. water It * look very attractive to the water 
has raised difficult questions about board. ■ 



water from streams will have to 
fight to keep the water flowffig £ 
just as the Waihee farmers are now: 
doing. • 

Moreover. Oahu residents will find 
that giving lip-service to the "cot\r 
servation ethic" will not be enough* 
Coincidentally. on Thursday, the 
water board will hold a hearing on 
proposed water rales that go up duf , 
ing the summer months as a consef*. 
vaXion incentive. . • ,* 

Last week, the talk about water 
needs focused on the lush WindwaroT 
side, where the Koolau Mountains* 
serve as a sponge that captures; 
water and spills it down to the ocean 
through waterfalls and streams. 

On a long-term basis, the board 
will be trying to place wells in the 
inland areas between Punaluu and 
*Laie. . 



The problem: Water, once plenti- 
ful, has become a valuable "scarce 
resource*' because water'develop- 
ment on Oahu has reached a point 
where most "easy" sources have al- 
ready been tapped.* 

As a result, new water sources will 
become increasingly difficult to lo- 



water priorities and allocation — the 



It is likely that those who now use 
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Waihee Stream's Tkwbled Waters / 
Teacher Notes 



{s) What does the arti^cJ^say about watter? Does^lirdiscuss the uses, 

the* amounts, the cost , of water, the cleanliness of water? - 

Primarily .the article discusses the uses of water and which uses 
should have priority. The article also mentions the cost of water. 

(b) * What is the position or opinion of the person who wrote the articl-e? 

Unfortunately, the entire article is not available; however, the 
writer states tha£*questions abouf^water priorities and allocation 
can no lQnger be ignored. ^The author poses four questions/decisions 
that are central to -the water issues involving Windward 0ahu. 

/ • 

(c) Are several opinions expressed? What are they? 

No particular opinions seem evident. The article provides background 
information with references to future water decisions. 



(d) Is .there a conflict mentioned either tiirectly or indirectly? What 
is it? 

The conflict as stated in the article is: "Water, once plentiful, 
has become a valuable 'scarce resource* because water development 
on Oahu has reached a point where mos^'easy' sources have already 
been tapped." 
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Water Rate Hike, Conservation Asked 
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SUr- Bulletin Write/ 

"Rain, rain go away. 

"Come again tome other day/' « 

Oahuans have been singing this 
song lately, but water isn't at free 
a* the song might iuggest.lt costs 
money to collect and supply it and 
the consumer must pay to get water 
Irem his tap. * 

The Honolulu Board of Water Sup- 
ply says it needs mote money to 
accomplish this. And looking back 
on recent droughts, the board says it 
wants to encourage conservation to 
cut down the need to develop new 
wale$ supplies ' - ; ♦ 

The board hired the consultant 
firm of Folk and Gilbert and they 
have developed a new Water rate 
scheduled aifljed at bringing in more 
money and encouraging conserva- 
tion. < 

The board will bold a hearing at 
its headquarters at 630 S. Beretania 
St. at 7 30 p.m. Thursday to give the 
public a chance to comment. (Enter 
from the parking lot side.) 

Here are the details of the pro- 
posed schedule to replace the one 
that went into effect when the rates, 
were last changed, in July 1978. 

' QUANTITY C^gOES-Conium- 
ers now pay 45 c^fs^per 1,000 gal- 
lons, year round People use more 
water July through October and ihe 
^aler board says it wants to encour* 
age Conservation during those sum- 
mer months. M 

So the consultants have proposed a 
four-step program 

* From July to October this year 
rates would be increased to M cents 
f per 1,000 gallons. 

From November 1979 through 
June I960, rates would drop to 63 
cents per 1,000 gallons. 

From July 19B0- through October 
1980 rates would go up to 91 cents 
per 1,000 gallons. 

From November 1980 through 
June 1981 rates would drop to 68 
cents per 1,000 gallons. 

SERVICE CHARGE — The charges 
now range from $3.85 to $240 a 
month depending on meter sue. The 



charge is to pay the cost of reading 
meters and hilling and collecting. 
, The"c5naulunu say the charge is 
ineo^UbleTv*The present system of 
rates leads %o the smallest meter- 
size classes paying a proportion of 
revenue that is substantially larger 
than the share of water they use, 
and therefore discriminates against 
the smaller meter-size classes," 
they say. 

lite ^proposed charges would be a 
flat $1.15 a month for consumers bill* 
bimonthly and $2.50 a month ^or 
ipnthly consumers, regardless of 

eryfize. 

lower service charges would 
parti* or wholly offset for many 
families t^e increases in the quanti- 
ty charge. 

Water Will Cost 
11% Mote in 79 

The typical Oahu water consumer 
is expected to spend 11 percent more 
for water this year, under the 
present rate of 45 cents for 1,000 gal- 
• Ibhs, up from 37 cents last year. 
The total spending will not in- 
crease as much as the rale did, the 
Board of Water Supply estimates, 
because the typical user is expected 
to cut his consumption from 159,000 
gallons last year to 155,000 gallons in 
1979. 

Including the meter service 
charge, the typical consumer kpent 
$104.94 on water last year. ) 
. In 1979, the same user— with a 
five-eighth inch meter— is expected 
to spend $116.12. 

- If he reduces consumption to 101,* 
OdO gallons in fiscal 1980, his annual 
Nil would be $114.06, despite the pro- 
posed rate increases. But if he does 
not practice conservation and contin- 
ues to use 155,000 gallons, the bill 
would be $124.62 a year under the 
proposed rates. 

In fiscal 1981. the user who cut* 
consumption would spend $122 06 a 
year under the proposed rates. The 
customer who continues to use water 
at the same rate would spend $133.50 
a year. 

F17 



-^f\ciLlTlES OURGE-This is 
for hooking up a new customer to 
the system. The consultants say 
present charges, which range from 
$250 to $10,000, depending on size of 
meter, should be increased to $1,000 
(for the smallest meter, five-eighth 
Inch) up to $655,000 for a'16-inch 
meter. 

This would mean much greater 
charges for big users, such as con- 
dominiums, hotels or industries. 

AGRICULTURE — The consultants 
recommend doing away with the 
special water rates for agriculture 

'However desirable agriculture as 
an activity may be, it is not appro- 
priate that other customers of the 
Board of Water Supply must provide 
agricultural customers with a subsi- 
dy In the form of lower water 
rates," they say. 

"Poor people, schools, chanties, 
hospitals and other individuals, 
groups and organizations might be 
thought to deserve specftKbreaks in 
prices, but they pay the general 
water rate.'* 

This recommendation is expected 
to be controversial. Already Robert 
A. Souza, one member of the Board 
of Water Supply, has sa/d he will op- 
pose it 

The special agricultural rates 
were discontinued in 1975, but under 
pressure from small farmers, 'rein* 
stated in 1977. The state's c:her 
counties give farmers special water 
rates. 

ELECTRIC RATES— The consult- 
ants recommend that any increase 
in electric power rates be automati- 
cally passed on to customers. Ha- 
waiian Electric Co. now increases its 
power rates when its fuel prices in- 
crease. 

The consultants recommend that 
the general quantity charge for 
water be increased toy one cent per 
1,000 gallons for every 10 percent in- 
crease in power rates. 

Electric power usage by the water 
system is primarily for pumping, if 
conservation cuts down pumping 
aVeds, power usage also may be re- 
duced. 

SPECIAL CHARGES — These in- 
clude a, minor increase in the auto- ' 
matie firt sprihtler rates for serv- 



ices connected to alarm systems. t 

JUSTIFICATION— The- number of 
customers and costs of serving them 
have grown. Operating expenses for 
the ?WS are expected to increase 
from the budgeted $25 9 million in 
fiscal year 1979 to $27.5 million in 
fiscal 1980 and $&8 million in fiscal 
1981. 

Salaries increased by 8.3 percent 
in fiscal 1977 and by 3 9 percent in 
fiscal 1978, despite a drop of 12 posi- 
tions from the previous year. Debt 
service expenses rose to more than 
$4.3 million and cost of electrical 
power to nearly $3 million. 

REVENUES— With the changes, 
estimated revenues are projected to 
increase from the budgeted $27 1 
million in fiscal 1979 to $28,950,000 in 
fiscal 1980 and $31 million in fiscal 
1981 
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Water Rate Hi^ke, Conservation Asked 
Teacher Notes 



1. (a) What does^the article say £bout water? Does m it discuss the use, 
the amounts, the cost of water, the cleanliness of water? ^ 

This article discusses the amount of water used and the cost of that 
water. The <artidle describes a. new water 'rate schedule aimed at 
bringing^ in mc^re money and encouraging conservation. 

^ (b) What is the position or opinion of the person who wrote the article? 

The purpose of the article is to explain the proposed water rates. 
The position is that the Board of Water Supply needs more money to 
collect and supply water to its customers. Rate changes are recom- 
mended for home users, big users such as condominiums, hotels, 
industries, and agriculture. ^ V^*-^ 

(c) Are several opinions expressed? What are they? 

All the opinions expressed ere from the Board of Water Supply view- 
point. The comments are made in support of the proposed water rates. 



jr dir€*c 



(d) Is there conflict Mentioned either directly or indirectly? What 
it it? 

* i 
A passible conflict is expected in doing away with special water 
rates *for^ agriculture. ' 
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.Honolulu, Dec, 3, 1978 The Sunday 'ior-Bulletln & Advertiser 

V 

Policy favors conservation 

for 4 long run' 



When ibe Legislature meets In 
January, it faces the task of putting 
flesh on the bones of the landmark 
4tate plan adopted last year. 
.♦That plan, the first in the" nation, 
/Sets out basic goals and priorities for 
.Hawaii for the last quarter of this 
century. The vision is for a strong 
. diversified economy, a pure environ- 
ment and a stable social system. 

To help the Legislature and the 
counties come up 'with specific poli* 
/ties to implement that plan, the 
state Department of Planning and 
Economic Development recently 
prepared a series of "issue papers" 
to identify ways of achieving those 
goals 

The first six issue papers — on the 
economy agriculture, social Issues, 
limned physical resources, housing 
and popc**t»on — *ere recently sent 
to the Legislature. The Issue papers 
give an inkJing of the priorities and 
policies that could arise from the 
state plan 

In this and subsequent articles. 
The Advertiser *UI briefly ouiiiije 
some of the more intriguing ideas' 
put forth in the first series of issue 
papers 

Measures designed to protect Ha- 
waii's limited physical resources* 
wdhdampen economic development 
— atleast in the short run — and 
will further erode private property 
rights, a 'policy paper 0 prepared by 
the state Department of Planning 
d Economic Development says 
But the paper says there is no 
choice but to conserve physical re- 
sources because the long-term costs 
would far outweigh the short-term 
disadvantages 

• If the demand for water exceeds 
traditional supply for example, the 
alternative wilt be expensive desali- 
nation plants, which, the piper says, 
could boost water bills three fold 

As resources become scarcer^ is 
the poor who will get shut out, the 
paper notes "In time only those 
with available funds may be abie to 
enjoy resources all the residents of 
Hawaii enjoy today " 

The paper suggests that govern 
ment follow five basic policies, in 
the following order of importance 

• Retain all land critical 4o the vi- 
ability of the agncultujril 'industry 
lor present and future agricultural 
use. . * 



By JERrtV BCRRIS 

Adit ru%tr PohtKt W rtttr 

- • Exercise a conservation ethic^in 
( x thi use plotter and energy je- 
sources. ' ' 
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Hawaii's future 
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r, • Reorient the ocean shoreline fa. 
pubuc use ind lecess' • 7 O 
* • Ensure efficient, healthy, well-, 
designed and functional urban devel- 
opments 

Apply extremely restrictive 
standards for the use of conservation , 
lands i ■ « 

'Each of these policies would rc{ 
quire specific efforts 

In agriculture, for instance, the 
paper says the private agricultural 
industry should be helped through 
tax breaks, federal assistance, in- 
creased government loans, more 
'promotion' and more government 
money for research and develop- 
ment- * 

The state must aiso work through 
the schools and private industry to 
convince young people agriculture is 
a good career choice, the paper 
says. 

Limits on' redisricting of agricul- 
tural lands could be helped by isolat- 
ing all lands vital to agriculture and 
then locking them within agricultur- 
al districts under the state land use 
system, the paper suggests. 

It also says agriculture should be 
maintained on Oahu despite the 
heavy pressures for urbanization in 
Honolulu. 

Conservation lands could be pro- 
tected in several ways, the paper 
sa>s 

Reclassification out of conserva- 
tion should, be allowed only under 

the most urgent and compelling 
circumstances."' it says The state 
should also watch conservation dis- 
tricts to make sure they are used 



properly and it should not allow 
urbanization next to conservation 
lands because'it tends to have a coo* 
taminating effect, the paper says/ * • 
• Quality, urban developments" 
should-be self-explanatory, fhe paper 
says, but it does offer some guide- 
lines to insure that objective. 
_ ir The state should discourage "scat* 
tered" urbanisation which isn't 'conV 
tiguous with txisling urban areas,'' 
tne paper_iAy«, and urban develop- 
mentT^ihould be permitted only 
when there is a clear need to acconv 
modate growth. •■<■ »•■■ 

Speculation should be stopped by 
passing laws which require urban 
developments to be completed within 
a ' reasonable'* amount of time and 
reclassification olland from agricul- 
ture to urban should be prohibited 
for five years after agricultural -use 
' eases, the paper suggests. 

An important goal, the paper says, 
is to 'reorient" the shoreline to 
greater public use and access. 

Unfortunately, the residents of 
Hawaii are being cut off (from the 
ocean* through various urban activi- 
ties, basically those of the visitor 
industry," the paper says. 

The economic returns to a few ' 
have become more important than 
the social value to the public. It is 
ume to reverse this And wha-t isl 
needed rs not merely physical ac- 
cess. . . . What is needed is psycho- 
logical access — a feeling of wel. 
come, of invitation to use and enjoy 
what is rightfully the public's; the 
shoreline and the sea." 

No development makal of the high- 
way should be allowed where it is 
determined that the shoreline areas 
have recreational or scenic value, 
the paper adds. 

Even though physical access to the 
beaches is provided throughout the 
state, residents sometimes feel they 
are being shut out by "tourist en- 
claves." the paper says # 

There are tradeoffs" in all of 
these policies, the paper admits 

The primary tradeoffs appear to 
be the possible loss of accelerated 
economic growth and a further 
reduction in an individual's Hexibtl* 
it) in the use of his property, in re- 
turn for the long-term stability of 
economic growth and increased 
benefits for t^e general public.'' it 
says 
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Policy Favors Conservation for "Long Run" 
Teacher Notes 



1. (a) What does the article say about water? Does it discuss th^us^s, 
the amounts, the cost of water, the cleanliness of water? 

The article discusses the limited supply of fresh water. This article 
i^i a brief outline -of part of the Department of .Planning and Economic 
Development's plan of basic goals and priorities for Hawaii. The 
DPED advocates a strong diversified economy, a puce environment and a 
stable social system. 

(b) What is the position or opinion of the person who wrote the article? 
The article suggests five basic policies: 

1. Retain all land critical to the agricultural industry. 

2. Exercise a conservation ethic in the' use of water and energy 
resources. * . . 

3. Reorient the ocean shoreline to public use and access. 

4. Ensure efficient, well-designed urban developments. 

5. Apply extremely restrictive standards for the use of conserva- 
tion lands*. 

(c) Are several opinions expressed? .What are they? 
The only opinions expressed * are those of the DPED. 

(d) Is there a< conflict mentioned either directly or indirectly? What 
is it? _ 

The conflict over resource use, particularly land use, is implied. 
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Where Does It Rain? 



I. Observation 

Waianae, Oahu 
Kahuku, Oahu * 
/ Honolulu, Oahu 
Waiahole, Oahu 

II. .Discussion 



12 inches_raAnfall per year 

35 inches rainfall per year 

24 inches rainfall per year 

180 inches rainfall per year 



You. and your family neeS and use much water. As we 
Have discovered, all people need water. Unfortunately, 
however, the rain does not always fall when or where it 
is needed. The uneven distribution of water can be a 
contributing factor to a water problem. 



Questions to ask 



Look at the population mapr^f Oahu, then look at 
the rainfall map for Oahu. Do\most of the people on 
Oahu live where the most rain falls? How much rain does 
the area receiv^u-ttljere you live? Is your community large 

or small? How much rain does the 
Waikiki area receive? Why do* 

you suppose such a large tourist 
business flourishes where 
there is so little r^sh 
water? 
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'What to do 

1.. Make a large map of Oahu. Using colors show the 
. different rainfall amounts. Then using some Symbol 
to represent population, place the population 
densities on the map. Now on one map you can 5ee 
where it rains and where the people live. Compare 
your map with others to be sure ybu have combined 
your findings accurately. 

2. * State a problem that might arise because rainfall k 
is distributed unevenly. 

Additional activities 

1. Look at a^,map Showing Oahu's major agricultural 

crop$ and where on the island each is grown. Then / s 
"try to determine the water requirements for raising 
' each agricultural product. Are" the crops grown 
* where the necefcsa«y-«wa-fe€r is readily available? 

If not, why do you suppose not? ' 

2. Why do you suppose -the people on Oahu live^ where 
they do? Is it where most of the rain falls? 
What other factors besides water do people con- 

■ sider in deciding where to live? If possible 
locate aflnap showing where the ancient ttawaiians 
lived on Oahu. Is the current "population* heavy 
in these areas? 

3. On a worldwide scope, look at world population and 
rainfall maps. Generally, are the world's largest 
cities located within the world's greatest rainfall 
areas? Are populations heav^st^ around rivers and 
lakes? 

* 

Extend your thinking 

1. Rain does not fall evenly over Oahu. Different groups 
or industries require much water, just as indivi- 
dual citizens require much water. Remember what 

you learned about cycles and systems; an economic* 
system also exists where industries rely on people- 
as workers and consumers. In turn people rely .on 
industries as a source, of income and- goods or services. 
In times of water shortages decisions must be made 
as to who gets the water thef need and who fS* told 
to cut back on water consumption. What do ypu think 
should be done when Oahu experiences water shortages? 
What are our vital or necessary industEies? v What 
groups might be asked to limit ^consumption? Who 
should make these kinds )f decisions? 

2. If you were going to establish a conmunit'y, what kinds 
of things would you consider? WheYe are the most 
"logical" places for people er to live?- 
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SUGARCANE and PINEAPPLE ' 
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Where Does it Rain 
Digest 



A 



I. Preparation 



These materials should be available for 



student use: 



atlas, 

reference books 
drawing paper 

crayons, pastels, colored chalk, etc. 



Vocabulary 

distribution 
population^ 
flourish 



II. Student Activities 

Question: Where on Oahu does it rain? * , * 

1. Students will combine information fr6m rainfall arid population maps 
* onto one map, 

2. Students will state a problem(s) caused by uneven rainfall dis- 
tribution. , * 



v For additional activities, these are the approximate water requirements: 

pineapple: this crop is an- arid area plant retiring little or 

no irrigation 

sugar cane: 230-240 million gallons per day 



III. Summary 



Because rainfall and population densities are not necessarily 
4 congruent, water supply/demand creates problems, ' / ' 

With "extend your thinking 11 students may need help as they explore 
the econoipic interdependencies on Oahu,, Some discussion of whar would 
happen if a particular segment of tht economy were halted might be 
userui. (eg. The United Airlines strike in 1979 caused a marked de- 
crease in tourists traveling to Oahu which in turn caused hotels to 
suffer which led them/to "lay off" workers. All of these actions 
caused less money fAov on Oahu.) What would happen i£ their "parents ' * 
jobs were eliminated - who else or what £>ther groups would ir^kffect? 
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Student" Activity 5.3 



Too Many People? 



L Activity 



• Think of some things that might de- 
termine overpopulation. Do areas that 
are overpopulated always have the same 
population density? Determine whether 
or not you thi^k Oahu is overpopulated 
on the basis of your critai'la. 



II. < Discussion 



Overpopulation is a term that is 
often usejj, but does it always mean the 
same thing? The number of people living 
in, one area may be less than the number 
in another and yet the first area may be* 
overpopulated. Overpopulation has 
to do with more than just "population 
density". Available . resources play a - 
major j?art in determining Whether or not 
aa-atea is overpopulated. Overpopula- 
tion then is the concept of too many 
people for the available resources. 
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Things^tO do * 

Figure out the population density for Honolulu, 
For - 4ahu. You may have to use a variety of re*- 
sot(rces to get the census and square milea you 
needT " 

a) Make a list or chart of the resources necessary 
for life and where they come from here on Oahu. 
Include information on the present ' supply of 
each* of these resource. 

b) " Now compare the population density with the 
available supply of resources. What^othei 
information wiftl you n€ed to^be able to de- 
termine whether or not you- y are living in ,an 
overpopulated area? 



( 



Additional activities 

^ jl Estimate * the maximum population that could be suppor- 
ted an Oahu with the present water supply. 

Firid a city on the" mainland or in another country 
Dhat has a population density similar 1 to Honolulu *s« 
Compare the available resout<?es in each .place and * 
decide whlctt" ig ^blp to support its population fl!&xe 
comfortably . 



tyrite a poeffi, short story ox skit about wha>t life 
would Ue ^ike in the future if out resources re- 1 
mained the same and our population tripled! Try 
* m . to imagine what it, would "feet" like and include 
those feel'ihg^ < ^ 

Summing it up . % " \ * 

Using- what \yc^j have learned about the concept 
of overpopulation, explain. how the following could be 
true! - 

• : ■ - «. > - 

" The people *livingvin Holland say|that even though 
the population density there is a£ "great as itx Ja^an, 
they ar*e not tl too crowded". They say that their population 
density is much higher than that in some small villages' 
"in India or Africa that have alot* of land surrounding v 
them, but thatL "those places are far, more overpopulated . 



) 
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"^C I. Preparation 



Too Many People? 
1 Digest 



Arrange to have copies of an atlas (Atlas 
of Hawafii is recommended) 0 r Hawaii Population 
Data Sheet available from the Commission on 
Population and the Hawaiian Future in your room 
or available for students to use as references. 
Post the telephone numbers needed to obtain the 
current population information: the State De- 
partment of Health, Research and Statistics 
Office, Research & Analysis division 548-6454; 
the number to call for help in finding the right 
State agency 'or office, Office of Information 
^48-6222. 



Vocabulary 

population density 

census 

criteria 

overpopulation 



r 



II. Student Activity 



* Activity: ^ Think of some things that' might determine overpopulation. 
Determine whether or not Oahu is overpopulated on the basis of your cri- 
teria. Find out t>he population density for Honolulu and/or Oahu and com- 
pare it. to the available resources to determine if overpopulation is a 
problem. 

J> 

If students choose to obtain the information they need by telephoning 
State agehcies or offices, prfe-planning and organization should be stressed. 
f ^ncourage(students to ttrink, about the questions N they want to ask and wi;ite 
tneij down Wore they mak^ their calls. If necessary, help them phrase 
their questions/ clearly and co*rcT3ely so that they are able to get answers 
which willffllnjnish them with the information they need. * 
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Student Activity 5.4 



Ml 




Water: A Case of* Supply and Demand? 



I. Question' 

What happens. if more water is needed than tan be 



sup 



filed? 



II. Discussion 

In earlieil activities you have thought about some 
of the problemsTthat involve the water supply on Oahu. 
It is certain that we do have a water problem, and 
that it is a_problem that affects each and every one 
of us. -We know that our water supply is limited but 
that our needs seem to keep growing. What happens 
when there' is- a fixed supply but an increasingTlH^i 
for something? What happens when the demands exceed 
the supply? 



Questions to ask 

^ • 

From what you have learned about water on Oahu, 
try to answer these questions:" 



Is the water problem an economic* one? 
Is the water problem a political one? 
Is the water problem a social one? 



.c 
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Activity 

With a group of other students, or with the class, dis- 
cuss the various demands that are placed on our water supply. 
Be sure to include what the demand is and who is making it. 
Once you have made -a list, order them according to which you 
think is most important those you think are least important, 
Take turns explaining what your reasons are for ordering them 
the way you did. *Now compare your list to the order in which 
the demanders of Oahu actually receive their supply. Which 
Is responsible for the greatest demand? Which receives the 
greatest supply? Are the demands always met by the supply? 
How are the demands given priority? 



Summing it -up 

The problem of water ^upply on Oahu involves a great 
number of things; there is no easy solution, no simple an- 
swer. After considering all the information you have ga- 
thered- so far, form a committee with several other students 
and prepare a brief report covering the following topics: 

a. the demands on Oahu f s water 

b. Oahu's water supply 

c. water rights/priorities 

d. the economic factors relating toJDahu's water 
problem 

e. the political factbxs relating to Oahu f s water 
problem 

f. the social factors relating to Oahu's water problem 
g'. conflict between grpups 
h. possible alternatives 

* Remember} there are no real solutions. Each ti£j£ 
you consider an alternative be sure to think about 
both sidesof the issue. 

Something extra 

'Supply and demand is a concept that relates to many thingfc , 
not just water. Think about this economic principle^: 

When the supply of a product is low» and the demand is 
gr^yt, the pricj^ of the products tends to be high. 

Think of sit/ations in your -own lives in which you have 
seen the law of/supply and demand operate. .(HINT: What 
happens to jelly beans after Easter? Jo Christmas cards 
after December 25? To the babysitting rates when there is 
a sudden shortage of babysitters available in your area?) 

How does this principle affect you? What can you do to 
either create a larger demand or a greater supply .if you 
want to? Why might you not want to? What are the\ consequences 
of increasing one or the other or both? * 
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Water: A Case of Supply and Demand? 
Digest 



I*. Preparation 



Review concepts and information ftom activit 
2.1. . ^ * 




Vocabulary 

economic 

political 

social 

priority 

alternative 



II. Student Activities > 

Question: What happens if more water is needed than can be 
supplied? 



Students will discuss the various demands placed on Oahu's 
water supply and order these demands by priority. 
Students will form committees to report on findings of topics 
listechunder "summing it up". 



III. Summary 



-4 



A review of activity 2.1 will be helpful for information about demands 
and how those demands are met. While working with the concept of sup- 
ply and demand, this^activity investigates what might happen if the 
demand exceeJi the supply. Hopefully the students will realize that 
the solution is not simple and that wise decisions concerning priori- 
ties are necessary. 
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Water: A Case of Supply and Demand? 

Notes 

Emphasize that there are no easy "solutions" - that each alterna- 
tive has certain consequences which must be evaluated. Here again, 
values enter into the decision making. Another point to bring out is 
that economic, social and political factors do ,not operate in isolation. 
They interact in many ways and in some cases may be so interwoven that 
it is not possible to view them separately. Questions such as "When 
is people's behavior economic? Can a person's behavior be social, po- 
litical and economic at the same time?" may be helpful in getting 
students to think of the interaction and interdependence of the sys- 
tems in our society, similar in many ways to that which exists in na- 
ture . 

This would be a good time to relate concepts that may have been 
studied earlier in other subjects such as local and national political 
structures, different economic concerns, the effects of personal values 
on policy and decision making, etc. 
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Student Activity 5.5 



Is There a 
Solution 
To 

Pollution? 




UI6 flUJST LEARA TO 
DISCARD CLEflA * 
WATER 



I. Question 



Might (phe environment change so that humans could not survive? 



II. Discussi 



ON 



Water is vital - a necessity for life! We know that our 
life depends on water, yet we often show little regard for the 
quality of our water supply. As we use our water we are not 
careful to put it back into the system as clean as when we ob- 
tained it. Our waste water or sewage is not always adequately- 
cleaned. Insufficiently treated sewage can result in the 
spread of water borne diseases. It may promote the growth of 
algae that results in foul odor and lack of free oxygen, kills 
fish and in general hastens the "death** of a fresh water supply, 

Agriculture uses a large share of available water. Wide- 
spread use of fertilizers and pesticides has <Hded to the water 
pollution problem, If unwise farming practices \re followed, 
our lakes and streams can become^ heavily silted. *Nw 

Industry is blamed for a great deal of our water pollution 
problem. Industry does not usually require' a high quality 
water fqr its uses, but the dumping of industrial wastes into 
streams and lakes or into a municipal sewage system causes 
damage. These industrial wastes may include oil and radioactive 
pollutants or chemicals used for 'industrial cleaning. Another 
common way industry contributes to water pollution is by using 
water to cool machinery and then dumping the overheated water* 
♦back into the supply. 
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Things to do 



1. After the class has been divided into groups, each ?roup 
will investigate one of the following topigs and find the 
answers tp questions that relate to the topic. 

P ublic Pollu tion 

■ i » 

1) Describe a pollutant. 

2) Does the term "sewage" refer only to human waste? 

3) What are bacteria? * 

4) Is Hawaii's water supply being polluted? If so, where 
does most of the contamination come from? 

5) List several things that could be done to control/pre- 
vent pollwtion. 

t 

Agricultural Pollution 

1) ( Describe a pollutant. 

2) In what ways would increased population increase the 
use of water for agriculture 9 

3) What are possible ways to fertilize plants? 

4) Ask a state agricultural agency to explain why farmers 
use chemical fertilizers. Ask if there are practical 
alternative ways to fertilize. 

5) Make a list of poisonous chemicals contained in a 
fertilizer. - 

6) Ask your local Environmental Protection Agency or O'fice 
of Environmental Quality Control if they feel agricultural 
pollution is a problem for Oahu. 

Industrial Pollution I 

1) Describe a pollutant. 

2) What type of industries use the most water? Are these 
industries located in Hawaii? - 

3) What are the major industries in Hawaii? How do they use 
water? 

4) Do factories in Hawaii'dump their wastes into the city 
sewage system? 

5) What kinds of industrial wasLts are dumped? 

6) Ask your local Environmental Protection Agencv or Office 
of Environmental Quality Control if they feel industrial 

^/ pollution ot Hawaii's water supply is significant. 

^ 1 Your group should share your findings with the class. 

2. Make a chart to ^how the uses of Water Standards 
water and tThe water quality 
needed for each use. 



drinking 


98% pure 


swimming 


etc . 


i rrigat ion 




etc ♦ 
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Is there a Solution to Pollution? 
Digest ~~ 



I. PfiEPARATION 

None required. 




Vocabulary 

sewage 
algae 

phosphates 

enzymes 

detergents 

municipal 

pollutant 



II. Student Activities 

Question: Might our environment change so that humans could not survive? 

» 

For #1 in "Things to do" divide the class into three grotjps and assign 
each group a specific area: public, agricultural, industrial. 

1. Students will answer quest^bns about potential polluters. ^Students 
should check the telephone directory for various environmental pro- 

' tection agencies. If they are unable to locate this resource on 
^ their own, the agency to contact is Hawaii (state) Environmental Pro- 
tection and Health Services 548-6455. 

2. Students will construct a chart relating water use to water quality. 



III. Summary 



This lesson goes from broad nationwide water)j>ollution to a more 
Hawaii specific look at the problems. In 'the ca4e of Hawaii some phosphates 
and some prijoary-treated sewage 'may be desirable because our ocean area 
is lacking in nutrients, Infiltration of sea water into our fresh water 
is probably our most imminent source of contamination. If wells pull 
water that is too near the bottom (near the level of brackish water) or if 
too much water is removed, sea water will contaminate the fresh water. 
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Is There a Solution to Pollution ^ 
Notes 



Upon completion of the activities in Section 5, students will be 
ready to embark on a more in-depth investigation of Hawaii's water situation. % 
By this time, the students will have identified several of the most important ^ 
issues and will have begun thinking about what is involved with each of them. 
Before they can continue their investigation and begin generating and con- 
sidering alternative courses of action, they may need to have additional back- 
ground information. 

There mar be an assortment of books and other materials that you have^ 
used with your students at other times during the year that provide the type 
of basic economic, social and political background they will need to under- * 
stand the present situation. These may be made available to students as resources 
* to me independently, or you may want to provide more detailed information 
to them yourself. A review of the following concepts and procedures probably 
would aid the students in their understanding of the complexities of the 
water issue: 

- the economy base of Hawaii ^- - 

- the legislative process, especially how f bill becomes a law 

- the biases of the various special interest groups- (sugar cane, 
small farmers, ecologists, general public) 

- the legal history of water rights in Hawaii * 

- the processes by which an individual can influence governmental 
decisions 

- the various governmental & non-governmental agencies involved with 
water; how to contact them as resources. 



Emphasis should be on assisting the, students in their efforts to ob- 
tain information, rather than on providing them with all the information, 
yourself- Whenever possible, guide them towards seeking out the resources 
they define as a need themselves. The brief resource guide included in 
thp** materials may help you channel their investigations to the agency(ies) * 
or person(s) who would be most useful for a specific topic. 
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Section 6 *. 
Alternatives and Consequences 



Instructional Goal 



When faced with 'decision* concerning tfre use of terrestrial and extraterrestrial 
resources, students will selett practfices developed : in recognition of present 
and future environmental and human -needs. - -* * , 




Instructional Objectives ' 

Identify problems involving soil, water, air aild, pUnt life in the coramifiity 
and suggest and defend possible solutions to the probl^s. 

* " Sc, SS,JLk* 

; < 
^Suggest political, social* and ecpnomic reasons for proposing laws about the use 
of natural resources. \ Sc SS H C 

3*te examples illustrating how water management and conservation practices have 
affected the usefulness of land. v SS, Sc 

Terforaance Expectations 

Identifies causey of local environmental problems^ 

' Cites examples of social, political, or economic decisions which have caused 
"^environmental problems. 9 
.» *■ 

Explains the need for rules to protect the environment . 

Identifies statin* -federal government agencies primarily concerned with en- 
^ vironmental management or control. 

V; • 

identifies nofrrgovernmental>£roups primarily concerned with environmental 
matters. - 4 
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Essential Competencies 

Communicate orally in situations common to everyday life. 

Reach r^3soned Solutions to commonly encountered problems. 

Distinguish fact ftpm opinipn in TV and radio news broadcasts, advertising, 
newspaper and magazine articles, and public speeches. 

Demonstrate knowledge of the b^asicl structure and" 1 f uiflctlong of national, state 
and local governments. 

Demonstrate knowledge of the citizen's opportunities to participate in political 
processes. 

Sectioti Objectives 

* 

Identify «ater use and regulation- as ,an important and continuing environ- 
mental issue. 

Identify some of the users of water who have concerns over its use and 
regulation. 

Practice environmental decision making through a. simulated environmental 
controversy. 

'.Develop awareness of some of the ^concerns of different interest groups 
regarding use and regulation of water. 

Increase ability to consider alternative^ solutions to environmental p*Kfc)bLems^. 

Increase awareness of the process of change and the role of the citizen in 
environmental management. V 

/ 

Develop understanding of the complexity of environmental decision making and 
the fact >that ■ there are seldom easy solutions to problems. 
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Student Activity 6.1 



r 



The Controversy 



I. Question 

Who needs the water? 



II . Discussion 

We all need water to drink, tqbathe, to swim and 
just to enjoy. But many others in tfl^community also 
need water. Water is necessary for industry and for 
agriculture, for hpusing projects and for recreation. 
• What are the groups in Hawaii which are concerned about 
the use of water? 



* 
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What to do . 

1, Watch the'^ection of the videotape "Water: Man's 
Greatest Need 11 that your^ teacher will play for you, 

2. Make a. list of the different; gfoups who need 
watef or who are "toncerned ^about the use of 
water. Why does each group need the water? 
What does each' group use tire water. ^or? How 
much do they need? \ ^ 

Find out • - . 

Who uses the most of the water in Hawaii? 
Who decides how much water each group gets? How 
much longer will the water last? Will we run out 
of water? 

Summing up ^ 

Discuss the following question with the class: 
Why- is there a controversy over the use of water in 
Hawaii? 
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The Cqnxroversy 
» Digest" 7 



I. PREPARATION . 

Arrange the following: * 



"< 



videotape player 

television ^ 
borrowing the videitaper^Vater: Man f s Greatest 

Need" ffom Technical Assistance Center, 
i ' Office' of Instructional Services, 
Phone: "548-6250 V . 



Vocabulary 

subsidy 
controversy 



II.- Student Activity * 
V 



Question: Who weeds the water? 
Introduce the topic by reviewing sections 2 and 5. 

Play the videotape #451 to #728 approximately 10 minutes. May also 
wish to pday #360-451 (7 minutes) to provide ftore background. 

* * 
^Have studenTs identify as many -interest .groups as .possible. 



ih. 



Summary 



, Studferfts should inderiUfy the • following' gfQups who use or have an 
interest in the use of watf>r\ • , 

Board of Water Supply - government regulation - ' S 

. ? sugar grov^rs -«»large agriculture 

s.mall farmers - diversified agriculture 

.. ^ special^ interest groups - e.g. 'Life of the Land - Oology- 

urban use - human consumption * * 

Students will be divided 'in ' the next activity to represent' each of 
these interest groups . • * , - 
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r Student Activity 6.2 

s— — — — * L — 

4 Water Regulation: What Alternatives 



I . Project 



^ Prepare and jiold a moCk legislative committee {Tearing 

on, water -control . "* • 

* 

H . Discussion ^ . . 

\ Pr^|end that there is a bill before the. % 

Legislature, Senate Bill 2020 <SB 2020). This bill,. 
♦ c^lls for a l^t^to b # e pas£e'd_to control the use 

of water* in Hawaii. If .passed, this^ law* would establish 
a Board of Water Management. • This new v board would be 
responsible for controlling the use <^f all the wat'efr in 
Hawaii. The board could set rates and charge all water • 
users for the amount of water tbey used,- 

What to do * *^^/ *. . 

. j 

^ 1. Read <the bill. Be sure all members of the rlass ^ 
•understand what is proposed. - 4 • 

2. Divide the class into tf»e following groups 

a. 9 students are senators who make up the 

iegis la t ive commi 1 1 ee 
students represent the sugar growers 

association . « 

« 

c«. 3 students represent the current Board, of Water 

& Supply " ^ 

d. 4 students represent^ the small farmery 

) e. A students represent the homeowners association 

f. 3 students r^preserit the environmentalists 

m0 g. 3 'students represent the military 

h. 2 students are Economists 
« 

3. Meet with your group. 'Head the information provided 
for # each group. 

A. Prepare your testimony for the Senate committee* JJse 
the information given to* your group. ~ " 

5., ° When called upon by' the committee chairperson give yo;ur 
^ testimony. You must.^use some kind of visual aid to 
«* * suppprt your group's point of view. , y 




SB 2020 Bill For An Act 

•> : . , 

This bill 1) declare^all fresh water resources 
in Hawaii to be publically owned and 2) establishes a 
Board of Water Management empowered with full legal 
authority to regulat^the ^ise bf water in Hawaii . 

AJjVker Owned Publically * 

( With the passage of this legislative act, all f 
waters in Hawaii are declared in publ i<± ownership. 

Estgbl i shmen t_Qf Jtegul atQry JSoard . _ 

\ ^ Board* of Water Management shall be established. 
Tha Board is to consist of 5 members appointe4 by. the 
Governor. I 



Jurisdiction 9 

The Board of Water Management shall control and 
regulate' air fresh water in Hawaii. • 



Setting of fcates > 
* 

The Board shall have the power to set rates formal! 
users of water. Public hearings shall be held on all 
rate, structures. Proposed rate structures are subject to 
approval of the Legislature of the State .of Hawaii. 



Student Activity 6.2a 



.Senate Committee on Resource Management 



Getting started 



/ 



Me^et with your group. Decide who will be ChairDerson of the 
Committee. Select a committee secretary to take notes, and a 
recorder to tally testimony during the hearing. 




Planning 





Plan how the hearing will be conducted. 
Where will- the Comrfiittee be seated? 
Whete will the speakers" give their testimony? 
What are the rules for presentations? 
Set*a time limit for speakers. ^ 
Who can a^k questions? 
When will questions be allowed?^ 

Discuss what the possible alternatives are for the Bill. 

Passed as ^s to the floor of the Senate for a vo'te. * 
Revised how? 
( Tabled - what additional information might be needed? 
No action - what happens to the Bill then? 

Decide the order in*which 'the testimony will be given. Who 
will speak first, second, third, etc. 



t. 
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Cdnducting the hearing 

When all the groups are ready call the meeting of the 
Committee to order. The chairperson should announce: 

"This hearing of the Senate Committee on Resource 
Management is now called to order, I want to trhank all ,0f 
you citizens who have come here today to give your testimony. 
I assure you that we will all listen to each of you very 
carefully in this hearing." 

Announce your rules of procedure and call the first 
speaker. 

Adjourning the hearing 

Adjourn the hearing after all the testimony has been given 
and all the* questions answered. Thank everyone again for their 
participation. 

^# 

Make a decision 

. Meet with your committee and deddp what will happen with your 
bill. Report your decision to the class. Cive your reasons for - 
your decision. 



* 
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Roles for the Senate Committee 
on Resource Management 



Jhe ( Chairperson 



maintains order 
call speakers 



* recognizes pdople who wish to ask questions 
\ - helps decide what action to take'on the bill 



The Secretary 

- makes notes of important points made 

- asks questions of speakers 

- helps decide what action to take on the bill 



The Recorder 

- writes on the boasxj^a list of those who favor the bill, and a list of* 
those who are against the bill 

- asks questions of speakers 

- helps decide what action to take on the bill 

- helps groups, post their visual aids 




Other Committee Members 

- asks questions of speakers' 

- listens carefully 

- helps decide what action £o take on the bill 



A 
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Student Activity 6.2b 



Sugar Growers 
Association 



Your group 'is opposed 
* to Senate Bill 2020. 

Prepare your testimony 
using the information on 
the back of this page. Find 
out what the time limit - is. 

Prepare at least one 
visaal aid to support your 
testimony. ? 

Choose a .speaker or 
speakers for your erouD. 
When trie Chairperson of the 



committee calls on your 
£roup present- your t^k 
raony. You might begiT by. 
saying: 




Thank you Mr., Mrs., or Miss 

My name* is . > I represent the 

Hawaii Sugar Growers. We are opposed to SB 2020 for 
the following reasons. (Give your testimony. Show 
your visual aids.) We recommend the following 
action be taken on SB 2020. (Give your recommenda- 
tions.) 
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Sugar Growers Information 



You know that the sugar industry has a long history 
in Hawaii of leadership in water development. The discovery 
and first tapping of the lens was done with^the -money and 
expertise of the sugar, growers. At present, the industry 
uses about 60% of the water. It uses the water free of 
charge. Point out that much of the water is recycled and r 
percolates back through the ground to the lens. The in- 
dustry also uses water that consumers will not drink. 

You know that sugar keeps Hawaii gteen and alive. 
Some 9,000 jobs depend on this industry. Sugar contributes 
$200 million to $300 million per year to Hawaii's economy. 
Warn the committee that if the :u*6ustry has to pay for its 
water, sugar growing may become/ too cosily and may be 
stopped resulting in the loss <xf jobs and state income. 
You believe that the water should' belong to those who 
can develop it and use it most profitably. Sugar should 
be arlowetf "to use all the water-it -carrr * ■ 

You may wish ta base your testimony on: 

1. Sugar industry right to private development 
of water. 

2. Economics. Charges for water will drive sjjgar 
out of business. 

3. Water for agriculture should not be regulated. 
~ 4. Suga«£ Ilr industry discovered and developed the 

water resource" with its own money and should 
4 not have to pay for it now. 

5. Other arguments you can think of. 



r 



Board 

' OF 

Water Supply 



Your group is in favor 
.of SB 2020. 



Prepare your testimony 
using the back of this page. 
Find out what the time limit 
is. 



Prepare at least one 



visual aid 
testimony. 



support your 



Choose a speaker or 
speakers for vour group. 
When, the Chairperson of the 
Committee calls on your 
group present your testimony. 
You might begin by saying: 



fa 




Thank you Mr 
My name is 



Mrs., or Miss 



I represent the Board 
of Water Supply. We speak in favor of SB 2020. (Give 
your testimony. Show your visual aids). We recommend 
the following action be taken on SB 2020T (Give ypur 
recommendation.) 



ERIC 
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6.2c 



Board of Water Supply Information 



You are aware that the Board of Water Supply controls only 
about 27% of Hawaii's water. It regulates and charges for the 
use^ of water by homeowners, businesses and small farmers at rates 
of about $0.77 per 1,000 gallons. Rate increases to be implemented 
in the future. 

In times of drought and increasing population it is difficult 
for the Board to provide enough water to those who want it. They 
must charge more and more for the water to discourage'excessive 
use. They do not have any control over the 60% of water the sugar 
growers use or the 7% used by the military, or the 7% used in pri- 
vately developed Systems. * * " 

From its beginnings in 1920 to the present, the Board has had ' 
increasing difficulties meeting demand for water. The head level 
of water in 1880 was 42 feet; in 1946 it was^21 feet; in 1973 it 
was 17 feet. At present the public is using about 450 million 
gallons of water per day. The Board feels that about 510 million 
gallons per day could be developed, but thily have no control over 
the use of water by sugar industry, or military. SB 2020 gives 
the new board control over all the water. 

Further, you point out that if the water use is not regulated 
by one board, Hawaii may soon have to turn to desalination. The 
costs for this are high. Desalination of brackish water would 
cost about $1.50 to $2.50 per 1,000 gallons. Desalination of sea 
water would cost $3.<XJ-'to S4.00 per 1,000 gallons. In addition, 
^the energy „to operate the desalination plants would have to come 
from burning oil. Oil is becoming scarce and expensive. 

You urge ,tha£- a decision' must be made "to regulate the sugar 
industry's use of water so there is enough for the ur£an population. 
Point out thaCperhaps the time for growing sugar in Hawaii is past. 
Perhaps the land should be useci for people. 

The sugar industry will have to make some adjustments. They 
will have to pay for their Wter or the;- may use sewage effluent 
from the sewage treatment plants, thus solving another environmental 
problem. 

You may wish to ba'^j your testimony on: 



ERIC 



1. Amount of , water currently regulated compared to 
controlling a hi the water proposed in SB 2020, 

2. Costs of developing other ways of getting water. 

3. Use of sewage effluent as an alternative for the 
sugar indus try . 

4. The use of water for the good of t?he majority of 
people not just the sugajT\ industry. 

5. 0tht_ j r arguments you can think of. 
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Student Activity' 6. 2d 




Small Farmers 



Your group is in favor of the bill 
in general but against certain sections 
of it. 



Prepare your testimony using th£ 
information on the back of £his page. 
Find out what the time limit is,; - 



Prepare at least one visual aid 
to support your testimony. 



Choose a speaker or speakers for your group. When 
the Chairperson &f the Committee calls oq your gjoup pre- 
sent your testimony. You might begin by saying: 



Thank you Mr., Mrs., or Miss 
I represent a group of small farmers on Oahu. I speak 
in favor of the SB 2020 with some reservations. (Give 
y^ir testimony. Show, your visual aids .) We recommend 
the following actions be taken on SB 2020. (Give your 
recommendations .) 



> 6. 2d 




x Small* Farmers/Information 



The small farmers' ate in favor of SB 202ft because they have 
been deprived of water for^ttje last 100 years, first the sugar 
planters tapped the wat^gr sourses and diverted them for growing 
sugar.' Then more recently the Bbard of Water Supply did the same 
thing to get; water for home use. As a result stream flow has been 
reduced and in some cases has dried upr completely. In addition 
small farmers are charged for water they use while sugar growers 
get their water free. Tljey feel that if water was all owned by 
the public^and controlled by the new proposed ^oard of Water 
Management* they would have a better chance of getting the water 
they need at a reasonable cost. \ 

As small farmers; -you want water more f reelyja^-ailable to 
encourage more kinds of agriculture in Hawaii. You believe .the- 
farmers should be self-sufficient and not rely on subsidies from 
the government the wa? the sugar growers do. You believe that 
fanning is a, way of life,, that more people should get back to. In v 
order to do that, "water is needed. Without \he availability of 
water the land is useless, and no food crops can be grovn. 

The small farmers are against the section of the bill 
stating that the members of the proposed Board are to be appointed^ 
by the Governor. They are afraid that the powerful sugar industry 
will exert pressure on the Governor to appoint members who will 
coritinife to favor the Sugar industry with free or inexpensive 
water. They want an elected Board and standard rates of water 
use for all agriculture. 



"You may wish to base 



testimonv on : 



1. The neefj^or water to raise' food other than sugar. 

2. The>st!ntrol of water to ensure a fair share for 

3. A pffrftTon against appointed Board members. 

4. Cheaper water rates for farmers than homeowners or 
indtis t ry , 

5. 0{;her arguments you can think of. 
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Student Activity 6.2e 




Homeowners^, 
Association ' 



Your group is in favor 
of SB 2020. 



4 Prepare your testimony 
using the information on the 
back of this page. Find out 
what /he time limit is. 



atyfh 



Prepare at least one 
visual aid to support your 
testimony, 



Choose a speaker or 
speakers for your gfroup. 
When the Chairperson of the 
Committee calls on your 
group, present your testimony 
You might begin by saying; 



Thank you Mr.,, Mrs 

• My .name is^ 



or Miss 



_. I represent the 

Homeowners Association of Hawaii. I speak in 
favor of -the "SB 2020. (Give your testimony. Show 
your visual aids.) We - recommend the following 
aotion be taken on SB 2020. (Give your recommend- 
ations . ) , - . 



0 



) 
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Homeowners Information 



V 



"As "homeowners, your group is very concerned about the rising 
cost of water. You know that 'the Board of Water Supply regulates 
the water, you use and charges you for its use. The Board has 
raised the rates for water ise twice in the last 2 years and is 
.currently proposing -another rate increase for next year. You used 
to pay 30c per 1,0Q0 gallons of water. Now you* pay 77c" for 1,000 
gallons. Vith the proposed increase you wilT be asked to pay 85c 
per 1,000 gallons. 

In the past few yfcars the Board of Watfer Supply has-been 
asking homeowners to cppsejve water. Yet you know that the sugar 
planters have, not been using less and they get their water free of 
charge." Why should homeowners pay for water and others get it 
free? 

You believe that %he water should be declared a public re- 
source so that it can be regulated by government. This will ensure 
that there Is enough water for everyone at a fair price. If sugar 
growers and others take what they want without controls, who will < 
make sure people have enough to drink, tc bathe, to grow lawns and 
for recreation,? Who will.l?e sure there $9 enough wat^r for new 
housing developments and for the next generations? 

Further, you are aware that water is needed to keep the envi- 
ronment green, to prevent costly fires in the environment. You 
feel tKat keeping the environment green and beautiful is important 
to Hawaii, perhaps as important as the jobs and money produced by 
the sugar growers. . 9 

)- . m J • 

v You may wish to base your testimony on the following: 

1. Unfair* charges for water for some but not for others. 
,2. Water should be a public resource to be used and 
enjoyed by everyone/ 

3. Government should take steps to be sure there is 
enough water for all -who peed it. 

4. Beauty and natural ecosystems are just*as important 
to living in Hawaii as agriculture. 

5. Other arguments you can think" of. 
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Student Activity , 6.2f 




ENVIRONMENTAL I STS 



Your group is in favor of 
SB 2020. 



Prepare your testimony *using 
the information on the back of • 
this page. Fi*nd ou£ what the time 
.lijnit is. 

V 

Prepare at least one visual 
aid to support your t^timony. 



3 



Choose a speaker or speakers^ f or your group. When 
the Chairperson o'f the Committee calls on your group, pre- 
sent your testimony. You might bejgin by saying: 



A 



Thank you Mr.\ Mrs., or Miss 



My Ufitue is ^ ' . . I ifepi'eseift This» 

Is'Our Land, a non-profit group of ^citizens con- 
cerned abdut our environment. We speak in favor 
of SB 2020. (Give your testimony. Show your 
visual aids.) We recommend the following 
action be taken on SB 2020. (Give\ your recommend- 
ations .*) 

I. 
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Environmentalists Information 



As people concerned about caring for all parts of the, 
environment you are very interested in this water issue. You 
believe water ought to belong to all the people to share equally, 
not just to the few who have money and machines to take the 
water. You are in favcr of having water declared a public re- 
source which all people have a right to share. 

Urge tHat all uses of water ought to be considered/ sugar, 
agriculture, small farmers,, urban use J' beauty maintaining 
natural .environments , recreation, swimming, industry, etc... 
Only when one Board controls all the water resources can all 
get their fair shate. Point our\that the 4 ec l a " Yat i° n °f water 
as ,a public resource controlled b\ one Board does not mean people 
will not have rights to it. It means that all people will have 
rights to the water, perhaps even Pree of charge. Tt|e Board may „ 
choose to set rates for some and not charge others for. the water 
tbey use. But mest importantly the Board will be able to set 
limits on what can be done with the water and how much different 
groups can use. , * 

You strongly feel that water belongs to everyone.. Government 
cannot go on letting big users take what they want away from the 
little users. * 

You disagree with J^he^ Board of Water Supply. They say 510 
million gallons of water can be 'developed on Oahu. They also spy 
•that there is plen% of water until the year 2000. Your resear- 
chers say that the -water supplies are much lower than that and 
Oahu will run out of wateV in the 1980 f s. You want ^ction taken 
now to prevent that from happening. Besides you don f t want all 
the water to be used for development. Instead it should be used 
to keep Hawaii beautiful. Some should also be 'saved for future 
generations. 

Perhaps the people should look at recycling wa-fc^:. Why can't 
sugar growers use sewage effluent? The errluent vouf percolate 
thrpugh the soil and be cleaned at the same time addftg nutrients. 
Perhaps -sugar cane should be phased out in favor of preserving the 
* natural environment. ^ 

You may wish to base our testimony on: f 

i 

1. ^Preserving nature and water. 

2^ Giving everyone equal shares of water. 

3. Government sesponsibility to. protect all its people 

and its resources. 
4 # Water is the- most important resource Without it, the 

land is useless'. ^ 
5. Other arguments of your own. j 



Student Activity 6.2g 




The Military 



Your group is against SB 2020. 

♦ Prepare your testimony using the infor- 
mation* on the back of this page. >Find out 

what the time limit is. 

* 

Prepare at least one visual aid to 
support your testimony. ' 



• Choose a speaker or speakers for your 
group. When the Chairperson of the Cominitte 
calls on your group, present your testimon; 
You might begin by saying: 




Thank you Mr./ Mrs, 
My name i,s ' 



or 



Hiss _______ 

I represent tfhe r 



Armed Forces of the United States. We ane here 
today, to speak against Si 2020. (Give ^our tes- 
timony. Show your visual aids.) We recommend the 
folloVing. actions be taken on SB 2020. (GiVe * 
your recommendations.) s * 
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Military Information 

Your poncern deaf^ mostly with 1) the 
investment the Federal Government has mad-e al- ^ 
ready in developing water systems in Hawaii and 
2) with maintaining security of military bases. 
In 1883 the United States gai^d its 'first 
military interest in Hawaii wjfen Pearl Harbor 
was ' s i jfc^i over for its exclusive u&e, The 
military developed the area and later acquired 
many other areas for bases. In the 1940's 
the military built its own water shaf;£ at Red 
- Hill to get water for its bases. Thus, there****" 

has been a substantial investment pf money. 

More importantly -you believe that it is 
^ i of utmost importance that the^military con- 

I f tinue to obtain and control its own water to 

\ * be* safe from threats from other countries or' 

saboteurs. If the city water supply is inter- 
'* rupted ot even .poisoned, the military will ytill 
be able 'to get pts water and protect the Islands, 
Point ©ut tha't at present, the military ^controls 
only about 7% of the water; ^a small price to 
pay^-for national security. 

V \ - 

✓ You may wish to base your testimony on 

the above information, or on arguments of your 
own . 
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Student' Activity 6.2h ' / 



Economists 



Your group is against 
SB 2020. 



Prepare your testimony 
using the information, on the 
back of this page'. Find out 
what the time/limit* is\ 



Prepare at least one 
visual aid to support your 
testimony. 



Choose a speaker or speakers for your group. When the 
Chairperson of the Committee calls on your group pYesent yoor 
testimony. You might b$gin by saying: 




Thank you Mr., Mrs.,, or Mis% . 

.My name £s . s I have been asked 

bythe^State Economic Department to testify here 
today. I am speaking against SB 2020. (Give your 
testimony. Show your visual aids.) We recommend 
that the following action be taken on SB 2020. 
(Give ?our recommendations.) 



V 
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CONOMIST INFORMATION ■ . 



There are several economic questions involved in the 
water is^sue. You note that if SB 2020 is passed as written it 
is very* likely that the sugar growers will have to pay for 
' water they\urrent ly get for free. Ycru point out that the 
sugar industry is not very strong since it is receiving 
government subsidies in order to keep the price of its- * 
sugar competitive on the open market. The industry employs' 
over. '9,000 people and contributes over $300 million e*ch 
year to tfi-e State's economy. If^sugar growers have to pay 
for^water it may drive them oytoi business resulting in 
unemployment* Point out that nqt 'only would the State 
lose the income^ but that it would have to support the ' 
' unemployed. You' might also point out that no other crop can 
be grown so extensively in Hawaii as sugar cane. jl' 

- « V . * 

Economically you believe that it is b>*tter to continue 
with tt>e current water regulative structure. \The fcoard of 
'Water Supply can regulate water homeowners and sma}l farmers 
and . encourage conservation by charging higher rates. By 
charging more, people will use less./ Then \t here will be 
♦ enough water for everyone. * V 

• If that is not sufficient, salt, waiter can always be 
desalinated. The cost will be higher, but people wjll use 4 

* . less. . Desalination of brackish water would probably^ V:ost s 

$2.50 per 1,000 gallons. De-^alirtat ion of sea warmer might 
rost as much as $4.00 per 1,000 gallons. Current rates are 
about .77 per 1„000 gallons, 

You believe sugar cane industry and small farming 

* operations are good use of the land and water. The vacer can 
be recycled and with careful attention to run off, much of it 
can^percolate back* into the ground to be used again. Agriculture 

# Drovides jobs*and* income which benefit tslje total economy of 
th£ State. 

^ You may wish to base your testimony on: 

* ' 1. The importance of agriculture to the; industry. 
s v 2. use of'higher water rates to make people 

* conserve. v 

3> Other argument's, you can think of.- 

' v • , * • . 

V • 13/ ' ^ - A 



Water Regulation-:* What Alternatives 
^ Digest ^ -a 



k "r. Preparation •. 

Arrange to have /sufficient activity sheets 
class. , , , • ^ f 

1 for each student - Activity sheets 6.2 ;(sB 2020 
1 for each group - -Activity sheets -6.2A, 6:2B 
x 6.2C, 6. 2D, 6.2E./6.2F, ff.2C, 6.2H ' 



VocabularI 

moclt 

legislative f 
economists 
environmentalists 
testimony 



II. 

- / 



Student Activities \ ■ • • 

4 X 

Project: Prepare and\hold a mock legislative committee hearing 
on water control. , * 



A. 
B. 
C. 
D, 
E. 
F. 



Distribute activity>sheet 6^2 and Senate Bill 2020. 
Disctfss what is to be done in the mock legislative hearing. 
Divide, the class into 8 groups. 

Hand out group sheets. ; ' * 

Prepare and arradge for the mock hearing. Prepare visual aids. 
Call the hearing to order. Hear .the test imony,. Keep the visu- 
al aids posted. . , 

Have the SenateV;ommi t tee decide the future of the bill and an- 
nounce their, decision. 



m > • - ~ * ~~ 

in. Summary . % ■ ' • % ^ A *> 1 m * 

^ Point out that there are fcany interest groups who have different 



No#? that environmental decision making is complex. There are.no 
easy solutions. . - ' 
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) • Section 7 

Projects and Follow-up 

Instructional Goals % 

When faced with decisipfts concerning the -use of terrestrial and extraterrestrial 
resources, students will select practices developed in recognition of present 
future environmental and human needs. : , 

i . y 
Students will demonstrate their awareness and knowledge of "population processes 
and dynamics. Cf^ 

Students will examine optional courses of action and theLr^cons^quences 'f or im- 
proving the quality of life and will support those that \klf provide optimum 
short-and long-term benefits? for society' and the environment. 

Instructional Objertlugg^ 

Design a dramatic productioft to illustrate the dependence of plants and animals 
upon water as ~a resource. sc, LA, ^N" 

Identify individual and community practices that affect quality of both fresh 
and marine water resources. ' Sc, SS, H ' 

Collect and repor,t data demonstrating the effects of imported plants ''and animals 
on Hawaii s environment. . Sc, SS , LA.rHS, LS 

Describe, some aspect of life ""in Hawaii tha^has changed in *the last two hundred 
years and relate this change to population changes. SS, LA, HS, C 

Suggest ways people may be- influenced to more Completely appreciate and* protect 
their environment. SS, Sc, PE, PE, Art, Music, 

V 



un- 



Gr^up .sounds from several locations as, natural or human-made, pleasant or 
P leasant - # . " v ^ Sc,'H, Music 

Make a musical .presentation repireserrtJhg a particular type of environment or a 
component of an environment. * Music 

. * 

Identify components of a familiar environment from their /characteristic sounds. 

Music 

Observe and describe the steps that are necessary to produce potable water at 
the faucet in the home. < , • Sc, SS\ H 
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Performance Expectations * 

Uses a variety of resources to gain information on environmental matters. ' 
Communicates feelings .evoked by various types of environments. „ f 



Describes the need for beauty irrone v s environment. . 

Lists a number of environmental /factors which may af§£ct the emotional or 
physical health' of human beings. 



f % 



% Identifies specifi'c contributions one can make to help human beings live in 
harmony with the environment . 



./ 

iar Competeneit 



Essential' Competencies 
Use resources for independent learning. 

4 

Section Objectives ' / 
Become involved in environmental projects.^ ' * ^ 

Listen to various representations of water that demonstrate creative 
.expression through music. 

/ ' • 

Develop an awareness of the aesthetic qualities of water in the environ- 
ment . < 



i 



✓ 



9 L _/ - -H2T- 

ERJC . ^ 



« 4 



Student' Activity 7.1 



1 V 

Water - Is : Our 
Supply Running Out? 

i. .question 

* Cdtld any o^f^he Hawaiian Islands actually run out of * 
potable water? If so, what would the effects be on people 
» and the environment? 

^./Activity t ' 

/ Disc uss vhat would happen if the wate\ supplv in vowr 

I community or island disappeared, How would you and your 
family be affected? What about plants, animals, industry 
etc. ? " • % 

A stbdy of the water supply on your island could be 
useful to everyone who lives there. Research the water 
supply on your island and -make a documentary op your * 
findings to present to the rest of* the school, community 
groups', or governmental organizations. . K 

Ycyx^will need, to. find information on the following 
questions ; 

- Where does the water come from? 

- How much water is readily available? > i. * 

- What groups use the water and for what purpose? 

- ^ow much of the available water supply is used by each group? 

- Has your island ever had a water shortage? If so, when? 

- . vp certain recreational, agricultural, or industrial activities 
% been reduced or eliminated because of limited or polluted water 
^^^ap plies ? » 

- Are there pollution problem's on your island? What are/the causes 
* of these problems 9 I« *any thing being done about these problems? 

- What water conservation activities are occurring on' your island? 
Are future activities planned? t , 

- Wttat is being done t<3 increase the available* water supply an 
your island? What, ifany, future activities are planned? 1 * 
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Student Activity 7.1 1 



V 



- How would[ a prolong^! drought affect your island's^ water 
supply,? . v 

^ j A 

- How A*ould a limited water supply affect individual lifestyle, 
industry, agriculuture r business and thfe environment? 

- What can individuals %do to insure adgguate vater supplies in 
/the futjjre? 



Things To Do~ 



9 

ERLC 



& 

tt^rof 



Organize your groups} Look atTff of essional* 
documentaries on tel4visiort and in reports. 
Decide who will collect information, do water . 
quality experiments, take pictures, maker charts, 
posters and graphs, write, scripts and interview 
- various "experts" in water resburce . management 
and pollution control, 

* • . * * * 

Build the first part 'of your report on the 
present stratus of your island's water supply. 
Try to find out if there are any projections* 

m for the .future of ^he water supply and plans 

t to insure *an adequate supply. 

Highlight any present or possible future water 
supply pr<£blemsv^Reconujien8 actions for solving 
or preventing those problems. Project the im- 
pact^of those solutions on present and future 
generations and on the env:H*J£hment . 

Dpp i Hp j how hp? t to pr^s 6n t your documentary . - 
Difl^avs. audiotapes, slide shows, movies, video- 
t^M^I P,lays and skits all may be used. 

LP 1 

WheiV»your documentary is complete, present it 
to other school classes, community groups such 
as P. T.O.j business groups, or government organi- 
zations . 

Present your story to the local newspaper, $adio / 
or television station or ask local merchants, 
companies or libraries for display space to tell 
your story. Invite parents and community persons 
to your classroor^ for a presentation. 
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Water - Is Our Supply Running Out? 
Digest 



I. Preparation 

i 

Elicit discussion about an imaginary water- 
less community. What yauld it be like? Then 
relate this to your island. Where would the 
•shortage be felt first? What group or industry 
would be most seriously affected? What would* 
happen next? ^ 

'' ' S = 1 



Vocabulary 

disaster * 
emergency 
documentary 
\ 



•II. Student Activities * * 

As the lesson begins, try to guide and extend the discussion 
» to a hypothetical island without water, until the long-range effects 
emerge. Use y^lir own imagination .and enthusiasm to formulate pro- 
vocative questions, and let the children ramble until they begin 
to see the implications of the idea of a wofld without waters- 
Students will make a documentary. ____ 



in. 



Summary • w 

By researching for the documentary and by working tbgether, 
. students can arrive at a better understanding of the condition of 
^fae local water supply. 

This is ^A^nating activity. It is hoped that the 
class ;will thflBj^Mkany other interesting activities. Alternative 
activities mign^^wclude : 



1) 
2) 

3) 
4) 



public a monthly environmental newsletter 

establish groups to be responsible for making and displaying 
environmentally-oriented posters throughout the year 
establish a school Environmental Council 
establish awareness comm/ttees to collect and report on 
current environmental questions that appear in newspaper 
and magazine articles. 



\ 
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Water - Is Our Supply Running Out? i 
Notes 



Under Activity: Help students compile a list of local services 
that will* be useful to them. -Identify materials they can collect 
from public agencies* Certain field trips may be useful for £he 
whole class; some field work can be done By individuals. Help, 
but don't collect all the information yourself. Let them do it/ If 
theyWant to simple and test water, ask the hifeh school chemistry 
teacher or the water company for help. 

\ 

Under Things to Do? Making movies is ."f un and good for children, 
the high school athletic department may have a camera, or a parent 
ra»Lght Jbe "hired" 0n a volunteer frasis. 

Children can make snapshots with still camaras. (For interesting 
information about children's use of still camaras, write to^the Eastman 
/Kodak Company's Visual Literacy Program.) 

You may be able^ to gAt additional pictures for your class cjocu- 
mentary fptim the Chamber ot Contoerce/ city departments of water and 
sanitation, and state and local offices of water pollution control. 

To present the' documentary', contact local media well ahead « 
of the time you want to present your documentary. Lead time is im- 
portant to them. They may also give* format advice and technical 
tmip. Let the students do some of the contacting. They are great 
salesmen! ^ 

The making of a documentary , suggested in this lesson, can become 
an integrated social science, science, language arts, and art project. 

* • 

In the planning stages, you should keep the scope of the project 

within *the limits of practicality without stifling the ingenuity of the 
students. 

During the planning sessions, 'try to manipulate the work assign- 
ments so that every child participates in a way that is likely to be • 
successful .to him dr h$&> Ther"e will be many opportunities to use 
some of the skills that certain of your, students already have. New 
skills can be learned by some of the children as they are needed. I^acji 
child can contrjibu^e something. The tasks can be individualized, and no 
one will -need to feel that he or she is competing against everyone el^se. 
information developed by one group of students can be shared with the 
rest. The group experience can be one 6f bfcth learning and teaching in 
a comfortable atmosphere. 
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The ideas given in Activity l\ arg designed to suggest 
possibilities, not to lay down a hard-and-fast blueprint. The 
important objective^is that the youngsters learn somethfTig about 
the use and conservation of water, the problems of cooperating on 
a project, and the pride of accomplishment. 

Don't be afraid to ask for help when you need it. You may 
need to borrow^equipment f rom-ttf^high school science department, 
expertise from community scientists and technicians, and coopera- 
tion from the community public utilities and media.- Resides con- 
tributing ,jto the project, these associations can indirectly teach 
your children # a great deal about adult social roles and the nature 
of the/Qomm unity ^ 

If your students have shown a great deal, of interest and in- 
genuity in making a documentary, then they might want to wind it 
up with a look at the future, projectBd along lines suggested by 
their own interviews with local officials. .There might' even be 
one or two students interested in roughing out a skeleton of a 
sequel, based on t^i's projection and the possibl'e alternative 
futures it may suggest for your loc?l community and*the region it 
is part" of . 

This list can be s^hort or very complete, depending on the 
interest, of your el^ss. Sometimes a class will become so involved 
with one particular^ possible course of action that the youngsters 
prefer to develop- t$is one in detail* rather than make a long list. 




Student Activity 



CAN YOU HEAR A SCENE?, 



I. Question 



- II. 
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Can you ni rfurp a 
comp as4rtrttrfT^ 

Discussion " 



titrppp CT6 3 ted in a CH 1 



Musical composers often try to imitate" in * 
sound everyday sights and experiences they see or 
hear in their environment. Compositions such as - 
Bedrich Smetana's "The Moldau", Ottorino Respighi's 
"The Fountains of Rome", Paul Winter's ^"Callings", 
and Ferde Grofe' ! s "Grand Canyon Suite" are gocfd 
examples of the composers' musical descriptions, of 
their impressions of a particular environment. 

What To Do _ 



Listen t<5 one of thase compositions. Try to 
picture the story the composer attempts to convey. 
Discuss the mood, £deas~, instrumentation, and musical 
form utilized. 



How many different scenes are pictured in the 
composition? What moods *a re created by the music? 
Do the scenes represent different place's or the same 
place at different timea of the cfay or in different • 
seasons? Are the surroundings pictured in the composi- 
tion natural, made by humans, or both? How are animals 
or people depicted in the music? What forces of natuj?^ 
are represented? 

i 

How are instruments used to^represent the \ 
different components of fehe scenes suggested by the 
music? "What instruments perform the main musical 
themes in the di/ferent sections? What special 
techniques" such as ' repetition, melodic Contour, 
dynamics, harmonic structure, etc.*, were used 
composition 9 

i • t . 

Write a detailed description, of one of t^he 
sections in the exposition. 



\ 
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Student Activity 7.2 



Additional' Activities v 

Use another art form — drama, poetry, dance., or 
art to- recreate one or more of the, sections in the 
^musical composition. 
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Can You Hear A Scene? 
i Digest . 

i — — , — t- 



I t V Preparation m f 

Arrange to have a recording-of one of. the following:* 



Bedf ich Smetana 1 s 
Ottorino, Respighi's 



Paul Winter ! s 
Ferde Groftf's 



\ 



"The Moldau" 

"The Fountains of Rome" 

"CalLings", 

"Grand Canyon Suite" 



Ii . Student Activities 



\ 



/ 



Introduce the tdea of "scenes, from the environment being 
depicted in a musical composition. 

Play one of tfre recordings. Have students try to picture 
the scenes depicted in various sections of the composition. 
Discuss the sections and what techniques such as repetition, 
melodic contour, dynamics, harmonic structure, etc., were used 
by the composer to transmit the musical pictures. 

How many different scenes were pictured in the composition? 
What moods were created by the music? Have the students describe "* 
at least some pf the scenes. Were the J in different places or in 
the 'same place at dif.fetent >times of the day or in different sea- 
sons? Are the ^urruurTdings in the composition natural, made by 
humans, or both? How are animals'or people represented in.tfre 
music? What forces of nature (winds, waves, etc.) are represented? 

How are instruments used to represent the different components 
of the scenes suggested by the music? What 4*rs truments perform the 
main musical theme in each section? What special techniques were 
used -in the, composition 9 % 

: - • / 
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Ill, SlJ^ARY - " * 

< ■ * 

Listen to the, dtmq&3ition_ again. Have students 
51 - write, a detailed description criT* one of the sections in • 
the composition.' 

Additional Activities 

r 

f , Use anothe°r art form— drama, poetry, dance, art, et 

to recreate pne or more of the sections in the Tnusiqal 
composition. 

~ — ^ , P . ... — , — 
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The Voices of Water 



I , Question 



How many different ways can you "^ear" .water? » ' 

II. Discussion 

Think, or the many times that you have heard the > 
„ sound of water — raindrops on roofs or pavement, run- 
) ning water in sink or tub, moving water in streams or 
wayes. How does it sound? Jiou does it make you f.eel? 

n I , Things To Do 

j ^ Individually or in small groups .use a tape v • 
recorder to record various 'voices (-sounds) of water. 
A As you record each sound, keep a record of where and 
— wken (day and time) yojp recorded it and what action 
of water caused the sqfind. Identify any other' sounds 
which you may have heard at the same_time. • 

Play these recordings for the rest of tjje class. 
^Have them, guess what the water -is doing and any other 
details that can "be identified by the sounds. Discuss 
the accuracy bf the^r answers'-and describe the scene 
\n which the sounds occurred^. 

Perform one^.or more of the following activities./ 

Try to iraytate thp vni ces (sounds) of water in 
your recordings using your own voice or a musical 
*tns*t rumen t . 

Select one or more of* the voices of water and 
develop a musical" composition to represent the scene,(s) 
in which tte- ^ound was created. 

Represent one or more of the voices of water 
■you recorded in a^pork of art — painting, ceramics, 
. etc. 

^jJrite a poem describing one or more of the voices^ 
you recorded. 
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Develop a skit or play based on one or more of 
the voices you( recorded. For example^ you might 
describe the oayssey (journey) uf burueone seeking the 
pot of gold, at the^end of a rainbow and^ encountering 
the many voices of water along the way. 

* ^ Develop a dance based on one pr more of the voices - 

of water in your recording." Hint: Observe how u'aneers 

represent rain, waves, waterfalls etc., in the movements 

-of the -hula. • * v 

f / * 
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The Voices of Water 
Digest 



J \ 

1^ PREPARATION 



Equipment needed: 

One' or more tape recorders and several audiotapes. 
If only one recorder is available, the teacher may 
wish to divide the class in small groups and let each 
group make a recording over a period of several days. 
However, many families now have small tape recorders 
and students may voluntee*Pf~to do this activity as a 
home assignment. (This is a good* opportunity to 
stimulate parental interest.) 

Other equipment and supplies needed 'will depend* 
on* the which activities are selected under . "Thimgs 
To Do". ' 



II. Student Activities 



i 



Have students record various sounds of water. Be 
sure to instruct them to kefep a record of where and when 
they recorded it, what action of water caused the' sound 
'and any other sounds that might have been recorded at the 
same time. 

Have each group play their recordings for the rest 
of the class. Have the class guess what is happening to' 
the water an<J any other details which can be identified 
^ by .sounds alone. Discuss the accuracy of their answers 
and have tKe recording group describe the scene 'in which 
<the sounds occurred. 



Select the most interesting of the recordings and 
have students perform one or more of the following ac- 
tivities' according to their interest ^abilities , and 
available material's and equipment , r \« 



Imitate the voices of water in the recordings 
using their voices or musical instruments. 

Select one or more of the ^oices^of water and develop a 
musical composition to represen^ the scene (s) in which 
the sounds we*e created. 
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Represent one or more of the voices of water recorded 
in works of art — painting, ceramics, etc.* 

« t % 

Write ci pueui describing Oue OF iuOjCj£-^f the Vciccc 
recorded. * T . ^ 

Develop af skit or play ba>s v ed on one or more of the 
voices recorded. 'For example ^ students might describe the 
odyssey of someunfe seeking the pot of gold at the and of 
a rainbow and encountering the many voices of water along 
t the way . „ , 

Develop a dance based on one or more of the voices 
6f water in the recordings. Hint: Observe how dancers 
represent rain, wkves, waterfalls, etc., in the movements 
of the hula. \ • j 



/ 
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Agencies and Organizations Concerned with Water 

I 

Resource Management anh Protection 



' * ^ Federal 

Environmental Protection Agency 

Office of Federal Activities (A-104) 

401 M Street, S.W. J 

Washington, D. C. 20460 



Fish and Wildlife Service 

Department of the Interior 

Washington, D. C. 20240 ^ 



InterSratc 



:e. Commission on the Potomac River Basin 
~ 814 East West Towers 

4350 East West Highway 
^Bethesda, MD' 20014 



National Institute of Environmental Health Services 
National Institutes of Health 
Public Health Service 

Department of Health anjfr^uman Services 



Bethesda, MD 20014 ^ & 



National Sea Grant Program " A 

National Oceanic- and Atmospheric Administration 

Department of Commerce 

330& Whitehaven Street, IK W. 

Washington, D. C, v 20235 



Office of the Assistant Secretary* for-Health "^H 

Department of Health anc} Human Services . ™ © 

Washington, D. C. *2020f . fc 



Office of Environmental Education, 
.Department of Educati9n * 
400 Maryland** Avenue, S. W. 
Room 2025 m * 

Washington, D. C* 2O202 - " 



/ . 
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U. S. ^rmy Corps of Engineers 
Department of the Army 
Office of the Chief of Engineers 
Washington, D. C. 20314 



Office of Coastal Zone Management 
National Oceanic and Atmospheric Administration 
Department of Commerce 
.3300 Whitehaven Street, N. W. * 
Washington, D. C. * 20235 



Soil Conservation S^vice 
Department or Agriculture 
Washington, p. C. 20250 



Tennessee Valley Authority 
Norris, TN 37828 " 



United States Water Resources Council J 
Suite 800 / 
2120 L Street, N. W. 

Washington, D. C. 20037 ^ 



U. S. Department of the Interior 
Washington, D. C. 20240 
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State 



County of Hawaii 



Department' of Agriculture 
75' Aupuni Street 
Hilo, HI 96720 
Telephone: 961-7361 



Department of Health 

£ir Water Pollution Control 
191 Kuaw'a Street 
Hilo, HI 967^) 
Telephone: 961-7551 



Department of Health 

Air Water Pollution Control 
Kealakekua, HI 96750 
Telephone: 322-9331 



Department of Land and Natural Rj4sources 
Conservation Hotline ' 



Telephone: Enterprise 5469 \^ 

Divisionv^f Water and Land Development 
Hilo, HI 
Telephone: 961- 




Kamuela, HI 96743 
Telephone: 885-7037 

\ 



County of Hawaii 



department of Public Works - 
Sewers and Sanitation Bureau 
Telephone:" 9*61-8338 



Water Supply Department 
25 Aupuni Street / 
Hilo, HI - 96720 
Telephone: 935-ll27 
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State , 
County of Kauai 



Department of > Agriculture 
^lephone: 245-44A1 



Department of He&ltk 
3040 Umi / frtfceet 
Lihue, HI £'96766 
Pollution Control 




Telephone: S4 5-4323 ^ ^ ^ 



Department of Land arfBfctural £esoup£es 
Conservattpn Hotline^ \ * • ^ 
Telephone: Enterprise 5469 j 
* 

Division of Water and Land Development 
Telephone: 245-4444 



County of Kauai 



Public Works Department 

Division of Sewers and Drainage 
Telephone: 245-4751 

Water Department 
Telephone: 245-6,986 



Y: 




State 
County of Maui 



Department of Agriculture 
Telephone: 244-4^29 - 



Department of Health 

Environmental Pollution 
' Telephone: 244-4228 



Department of Land and Natutal Resources 
Conservation Hotline 
Telephone: Enterprise 5469 

Division of Land Management 

Telephone: 244-4352 . , 



County of Maui- 



Department of Public Works 
Sewers Division 
Telephone: 244-777,3 



Water Supply Department 
Telephone: -244-7835 

Water Quality 
Telephone: 877-0275 
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State 

♦ 

Oahu 



Department of Agriculture 
1428. South King Street 
Honolulu, HI 96814 
Telephone: 548-2211 s 



\ ErivironAental Quality Control 
550 Halekduvila Street 
Honolulu, Hli^ 96813 
Telephone; 54S-6915 



Department of Health 
^1*50 Punchbowl Street' 
Honolulu, 1 HI 96813 e 
Telephone^ 548-6505 ' 

, Pollution Investigation * 
and Enforcement Branch * 
645 Haleiiauwila Street, 2nd Floor 
Honolulu, HI 96813 
Telephone: 548-6355 



r 



Department of Land and Natural Resources 
1151 Punctfbovl St*et 
Honolulu, HI — 96$13 
Telephone: 548-6550/ 

■ Water, and Land Development Division ^ 
Telephone; 548-7539* 



Department of Planning and Economic Development 
Kamamalu Building 
250 Southing Street 
^ Honolulu, HI v 96813 ' 
Telephone: 5<re-4025 ^ 

AquacUj^ture Development Program 
Telephone: 548-5495^ 



22 



ERIC : 

— X 



\ • • • 

University of Hawaii .-^ 
Honolulu, HI 96822/ . • 
Telephone: 948-8111 

Aquarium • 

Telephone: 923-4725 
. Environmental Center 
Telephone: 948-7361 ' 
•Water Resources Research Center * x 

Telephone: 948-7847 



Honolulu City and County 
* " 



Board of Water Supply 

635 South Beretania Street 

Honolulu, HI 96813 

Educational Materials and Tours of Facilities 
Telephone: 548-6124,- 6126 



Department , of Ifend Utilization ~ 
650 South Ki^fg Street 
Honolulu,' til 96813 * * 

Telephone: * 523-4414 
Flood Hazard Districts 
Telephone: 523-4247 

-Department of Parks and Recreation 
£50 South King Street 1 , 

Honolulu, Hi' 96813 
Telephone: 523-4181 
Water Safety 
Telephone: 922-3888 



Department of Public Works 

650 South King Street 

Honolulu, HI ' 96813 

Chief Wastewater Management Division 

Telephony: 523-4321 
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Non-Governmental Organizations 



American Forest Institute, Inc. (The) 

Project Learning Tree 
• 1619 Massachusetts Avenue, N. W/ 
TJkshington , - B4 C. 20036 

Telephone: (202) 797-4530 



Life of the Land 
250 S. Hotel Street, Rm. 211 
Honolulu, HI 96813' 
Telephone: 521-1300 



National Wildlife federation 
1412 16th Street, *fc.w. 
Washington, D.C. 20036 • 
Telephone: (202) 797-6800 

Education DivisioA 
8975 Leesburg Pike. 
Vieijna, VA 22180 
Telephone: (703) 790-*353 

Sierra Club 

530 Bush' Street £ 
San Francisco,- CA -9410fr 
Telephone; (415) 981 



-8634 



Sierra Club Hawaii Chapter 
1212 University Avenue 
Honolulu, HI 96826' . 
Telephone; 946-8494 



♦ 
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Annotated List of Journals and Magazines 

AQUATIC BQTANY is an international scientific journal dealing With applied and 
fundamental research on submerged, floating and emergent plants 
in marine ai}d fresh water ecosystems. 4 Elsevier Scientific Publish- 
1 %' ing Co., Box 211, Amsterdam, Natherlands (Elsevier North-Holland, 

f Inc., New York 52 Vanderbdlt Avenue, New York, N. Y. 10017). 

CALYPSO LOG DISPATCH is the publication of the Cousteau Society and presents a . 
- . variety of articles dealing with marine and aquatic environments. 

V % Calypso Log, The/Cousteau Society, Inc., '8430 Santa Monica Boule- 

vard, ~Los AngeLfcs, CA 90069. 

CHESAPEAKE SCIENCE is a regional journal of natural resources. Topics of 

' articles incldde-pollution, ecology, flora and fauna, and geology. 
University of Maryland Center for Environmental and Estuarine 
Studies, Chesapeake Biological Laboratory, Solomons, MD 20688. 

CURRENT ENERGY AND ECOLOGY is an environmental education magazine suitable for 
upger elementary through intermediate school students. Each 
issue presents information on a variety -of environmental topi'cs. 
Published monthly during the school year. v Curriculum Innovations, 
y fnc. 501 Bank Lane, Highwood, IL * 60040. 

DELAWARE CONSERVATIONIST is issued quarterly by the Delaware Department of 

Natural Resources and Environmental Control, Dover, DE 19901. 
The magazine has articles on all aspects of Delaware's environ- 
ment.^ wetlands and other habitats, recreational areas, geology, 
flora, fauna., and history. 

ECOLOGY deals with all forms of \ife in their relation to the natural environ- ^ 
ment. Subjects include ecology, pollution, flora,- and fauna. 
C. G. Jackson, Jr., Editor, San Diego Natural History Museum, 
Post Office Box 1390, San Diego, CA 92112. 

JOURNAJL OF WATER POLLUTION CONTROL FEDERATION provides technical data and 

reports "on various aspects of water pollution and is an excellent 

source of facts and figures. 3900 Wisconsin Avenue, N. W. ,\ - •* . 
Washington, D. C. 20016. 

NATIONAL GEOGRAPHIC is the publication of the National Geographic Society dealing 
with all aspects of the universe'. Articles and photography deal 
with flora and fauna, ecology, and humans effects on the natural 
system. National Geographic Society y~ Seventeenth and M Streets, 
. N. W., Washington, D. C. 20.036. _ 

NATIONAL WILDLIFE is a bi-monthly* publication of the Naticftial Wildlife Federation 
dealing with preservation aijd management of the natural environment 
1412 16th Strqet, N.W., Washington,. D.C. 20036. 

« 

NUTRITION TODAY is a ^iSon^Hy publication of the Nutrition Today society and 
contains numerous articles on nutrition and the relationship of 
nutrition and environment. Nutrition Today, Inc., 703 Giddings 
' * Avenue', Post Office Box 1829, Annapolis, M. D. 21404 
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RANGER RICK'S NATURE MAGAZINE is geared *o the young reader with excellent' 

. introductory articles on all aspects of nature. National Wild- 
.> Ufe Federation, Attention -Subscription Department, 1412 Sixteenth 

Street, N. W., Washington,^. C. 20036 



SIERRA CLUB BULLETIN is the Journal of the Sierra Club with articles dealing 

with environmental conflicts. Topics include endangered species, 
pollution, and utilization'of resources. 

SOIL CONSERVATION is the official magazitle of the Soil Conservation Service and 
• contains a variety of articles related to protection and conserva- 
tion of the land. Published monthly. Superintendent of Documents 
• U. S. Government Printing Office, Washington, D.-C. » 20402. 

WATER RESEARCH is a monthly journal containing. papers concerned with the effects 
of waste water on the environment through analysis by chemical, 
biological and physical means. Ptrgamon Press, Maxwell House, 
Fairview Park, Elmsford, Y. 19523. 
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Annotated List of Newletters, Bulletins, and Paper 

AIR/WATER POLLUTION REPORT, Business Publishers, Inc., Box 1067, Blair Station, 
Silver Spring, MD 20910 ' Published .weekly . News about environ- 
mental pollution: its occurrence,' Relevant acts and laws, products 
for pollution control, a^d methods taken for controlling p^llMtion. 

AQUANOTES, Office of Sea Grant Development, Louisiana State University, Baton . 

Rouge, LA 70803 "Published five times a year. Free Information 
and news about Louisiana's wetland resources, Sea Grant Activities, 
related topics. 

ENVIRONMENT REPORTER, .Bureau of National Affairs, Inc., 1231 25th Street, N.W., 
Washington, D. ,C. ^20037. Published weekly. Current events 
relating to pollution and its control are relate*!, usually by area 
or State. Pertinent laws, meetings and contract awards and grants 
are cited. 

EPA CITIZEN'S BULLETIN, U, S. Environmental Protection Agency, Washington, D. C. 

20460. Published monthly. News about activities and events 
•relating to and affecting the environment and -methods taken to 
controls or preve nt a ctivities harmful to*the envrionment. 

GREAT LAKES NEWS LETTER, Great Wfes Commission, Institute of Science and 
Technology Building, 2200 Bonisteel BoulevarcK Ann Arbor , MI 
48105. Published bi-monthly. News about activities of the 
Commission and other activities pertaining to the Great Lakes. 
Current references to pertinent publications appear regularly. 

POLLUTANT IDENTIFICATION RESEARCH HIGHLIGHTS, Southwest Enviroranen tales' ear ch 

Laboratory, Environmental Protection Agency, College Station Road, 
Athens, GA 30601. Irregular. News, items about current research 
in pollutant identification. 

SPORT FISHING INSTITUTE BULLETIN, 608 23th Street, N.W. , Washington, D.C. 

20005, Suite 801. Analyzes and evaluates research in fishery 
science, aquatic ecosystems management and related matters in 
both fresh and salt water systems.* Published bi-monthly, 

WATER NEWSLETTER, Water Information Center, Inc. 44 Sintsink Drive, East, Port 
Washington, Long Island,, N. Y. 11050. Published twice a month 
* Information about water supply and conservation and waste disposal 
1 as it relates to waters 

WETLANDS INSTITUTE NEWSLETTER, The Wetlatids Institute, Box 91, Stone Harbor, N. J. 

08247. Relates the activities of the Institute, which is sponsored 
by Lehigh University. 

WORLDWATCH PAPERS are •a series of papers issued by the Population Reference 
Bureau on a variety ^of topics related to v the environment and 
population. Population Reference Bureau, Box 35012, Washington, 
D. C. 20013 
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" Audiovisual Materials 

Films f 

The following tilms are available from the Office of Instructional Services, 
Multimedia Services Branch. .Consult the 16 mm Film Catalog for further in- 
formation. 
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V 

1249 "Honolulu/ s Unusual Water Supply": 18 min., E-A H * 

Discusses the geologic formation of Oahu, its ^ejaring on water Supply 
and the role of the Honolulu Board of Water Supply. ^ 

5123 "Psychedelic Wet": 8 mins., E-H C A 

Presents an impressionistic view of water. Views reflections on the 
ceiling of the sea off the Bahamas, a pretty girl in a pool and great 
waves off the north shore on Oahu, Hawaii. 

3088 "The Water Cycle": 11 mins., E-J 

Describes the continuous circulation of water from earth to sky and 
back to earth. Examples of evaporation, condensation, precipitation, 
storage and runoff are given. 

7037 "Water .Follies": 7 min., P-HCAT 

Excellent film on water conservation, excessive uses of water are 
depicted. Very effective way of showing water conservation techniques 
in' the home. 

3089 "Water for the Community": 11 min. , E-J 
Describes the source of a community's waVfcr supply, and tells how the 
water is treated from the time it leaves its source until it; is purifed 
and distributed in the community. . . ^ 

. 4795 . "Water Supply": 11 m i n , E-J * ~ • 

Show^ hotf water for both ruVal and urban communities is obtained, 
purified and stored. Points up the importance of the Great Lakes and 
the Colorado River ift supplying the water- needs of nearby cities. * 

7188^4 "Water: The Common Necessity": 9 min., E-H 

Explaiarf^the water cycle and lisTts ways that water is essential to life. 
Raises the problem of conservation of this natural resource and points 
out little known information about the uses of water. 

5896 "The Ways of WatTr"^^ min., E-H* 

A study of the water cycle as observed in the Olympic Peninsula in 
^ Washington State. 

j ' ' 
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"The Wet Look": 15 mj.n ff E-HCA * • , 

Explores how Landsat's remote sensing Capabilities help .resolve water 
resource problems. The satellite provides information to hydrologists 
about snowfall in the mountains^ enabling them to estimate the basic 
water supply available to western states. Landsat helps in controlling 
floods, both by monitoring flood plains, and by mapping snow pfacks and 
potentially dangerous artificial lakes. 



POLLUTION 



"Child's garden of Pollution": 12 min.,.E-H 

Shows, through a child 1 s ; eyes , how we use and misuse the environment > 
how we live with it, and how we may die with it. Shows haw- various 
forms of pollution have transformed the environment. 

"The Killing Ground": Approximately 1 hour E-H C A. 

Film was an ABC special presentation on pollution" of 'both running 'and 
ground water s%pplies from the dumping of toxic chemicals,, 

"Troubled ^Waters": Approximately 25 min E-H C A. 

Film presents an insight into the effects of industrial pollution on. 
both fresh and salt water resources'? 
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Video Tapes 



Th'e following video tapes are • available from the Office of Instructional Services 
^Technical Assistance Center. ^Consult the TAC Guidelines and Video Holdings Lla*. 
' t for further -information. • , * - * • 

"Hawaii: Kona Storms": 19*. 12 min. , BW (Science. Hawaii) . •* , 
A review of tradewinds properties and cloud formation. • Lesson idenAfi 
the inversion layer and explains the effect of seasonal changes and the 
convergence that 'leads to § tonus. „ * 

• "Hawaii: Mauka Showers": 19:40 min^, BW ' V •, , " 

A review of tradewind properties. Discussion of cloud formation over' 
- Oahu and the outet islands b,y Saul Price,' Regional Climatologist of 
the U. S. Weather BSreau. •••»*, 

"Hawaiian Waters": 28:30 min., Color * ' . 

Beautiful illustration of 'Hawaiian fresh 4 waters'. * Describes the advan- 
tages of .Hawaiian streams as good habitat for different kinds of fishes 
shrimps, and .various inhabitants of fresh waters. ' • • 

' _ "The Wet Look": 15 :po' min. , * Color f 

Explores how Landsat's remote sensing capabilities/help resolve water 
resource problems. The.satellite provides information- to hydrologists 
about snowfall in the mountains, enabling them to estimate the basic " 
water supply available to western states. Landsat helps in controlling 
. . . floods, both by monitoring flood plains>-and by mapping snow packs ' 
and potentially dangerous artificial lakes. 
4 >. 

•''water: "Man's Greatest Need": 60:00 min, Color 
■ • Analysis ,of our water system on Oahu, historical conservation efforts 
( and use, of water. A in-depth look. at the present and future water 
\ shortage. Presents a good history of water usage from the arrival of 

Capt. Cook to the present day. 



Other Audiovisual Material 



The following AV materia}/ is\^vailable from the Office of Instructional Services, 
Technical Assistance— Center . 



SiJPERjB MM FlLMLOOPS 



372.357 "Water", Super 8 mm, 4:00 min., silent E/S 
W 



363.61 "Water Supply' 1 , Super 8 nun, 11:00 min., sound E 
W 



Multimedia Kits 



581 ."Fresh-Water Plants a^d Animals 11 , 6 filmstrips, 6 cass^'tte^, guide E/I 



\ 

... 4 



301.3 "Pollution 11 , 6 filmstrips, color,* % cassettes; 1 guide E / 
_ii?:35 "Saving Our Planet", 2 filmstrips, color, 2 cassettes, 4 guides E 
^614.77 "Water Pollution", 2 filmstrips, 2 cassettes , ^^e, E/I 



Transparencies 



553.7* "Water We Use", 22 animated Transparencies, color, guide E 



W 



' Films mes 




550 "Earth's Resources Series: Fresh Water Resources"/ flLnstrip, color, 



45 frames, E/I 



% Abbreviations 



• t \ • Mathematics 
\ **' ?K$yf*ak Education 
SclX^ if 

Sgcial Studies 
m Language Arts 



M 

Sc . 
H 

LA * 



Science / jC^u£*4«*um Imprfcvement Study SCIS 
Space, Time, Energy and Matter 
G^nn Sci^ce- Program - ] 

Foundation approaches in 
.r Science Teaching 
Modular Approach to the Process \ 



Student Activities Student Act . of Science 



, Nutrition ' * N 

. Hawaiian Studied HS <w 

* ^Career Education C * 

# Value Education V 

library Skills LS 



t 



National Envixftrunentfal Education 
Development • ' ^ 



STEM 
giNN 
FAS* 

<MAPS 

NEED 




9 

ERIC 
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